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SELF-CLINCHING BLIND FASTENERS

PEM® brand self-clinching blind fasteners provide permanently mounted blind threads in metal sheets as thin as
.040” /1 mm.

e Provides barrier to protect threads against foreign matter.
e Protects circuits from intrusion of extra long screws.

PEM blind fasteners employ the proved PEM self-clinching design and are easily installed in properly sized holes. Shanks
of PEM fasteners act as their own pilots. PEM blind fasteners can be installed with any standard press applying squeezing
forces between parallel surfaces. Installation is inexpensive and requires no previous skills or experience.

PEM self-clinching blind fasteners are available in thread sizes from #4-40 through 1/4-20 / M3 through M6 in carbon or
stainless steel.

PART NUMBER DESIGNATION
B S - 82 - 2 12

Ve

Type: Thread Size Finish Code:
Blind Nut Code ZI on steel nuts.
Fastener Material Code: Shank None on stainless
S = Stainless steel Code  Steelnuts.
None = Heat-treated For Min.
carbon steel Sheet
Thickness

Look for the PEM®
“two groove”
trademark.
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Metric parts are identified by
large chamfer at blind end.

Look for the PEM®
“two groove” trademark. H
All dimensions are in inches.
Type A Min Hole Size | Barrel Shank Min. Depth Min. Dist.
Thread Fastener Material Thread Shank (Shank) Sheéi in Sheet | Diameter | Diameter E Full L T Hole
Size Stainless Code Code Max Thickness | * .003 B C +.010 Threads Max. +.010 C/L
Steel Steel : -.000 Max. Max. H to Edge
112-40 1 .040 .040
(#4-40) B BS 440 5 056 056 .166 .150 .165 .250 210 335 .380 19
.138-32 1 .040 .040
(#6-32) B BS 632 ? 056 056 1875 169 187 .280 230 335 .380 22
.164-32 1 .040 .040
(#8-32) B BS 832 > 056 056 213 .204 212 310 .280 .385 440 .27
.190-32 1 .040 .040
(#10-32) B BS 032 > 056 056 .250 .235 249 340 280 .385 440 .28
.250-20 1 .056 .056
(1/4-20) B BS 0420 2 090 090 344 .305 .343 430 310 .500 .560 .34
All dimensions are in millimeters.
Type : : Barrel Shank Min. Depth Min. Dist.
Tshi;ga;l Fastener Material Thread Shank (Shgnk) S'\‘Ilglél I'II:: Iseh?:f Diameter | Diameter E Full L T Hole
Pitch Stainless Code Code Max. | Thickness | +0.08 B +0.25 Threads Max. +0.25 C/L
Steel Steel : . Max. Max. H to Edge
o|M3x05 B BS M3 ; 114 114 425 3.84 422 6.35 5.3 8.5 9.6 4.8
p . .
(=
w | M4x0.7 B BS M4 1 1 1 5.4 5.2 5.38 7.95 74 9.8 11.2 6.9
= 2 14 14
M5 x 0.8 B BS M5 I 1 1 6.4 6.02 6.38 8.75 74 9.8 1.2 74
2 14 14
M6 x 1 B BS M6 ! 14 14 8.75 7.8 8.72 1.1 7.8 12.7 143 8.6
2 2.3 2.3 ' ' ' ' ' ' ' '
MATERIAL AND FINISH SPECIFICATIONS
Threads Fastener Materials Standard Finishes For Use in Sheet Hardness: (1)
Internal, ANSI B1.1, Passivated and/or Zinc Per ASTM HRB 80 / HRB 70 /
2B / ANSI / ASME Heat-Treated 300 Series Tested Per B 633 SC1 (5pm), HB 150 HB 125
Type B1.13M, 6H Carbon Steel Stainless Steel ASTM A380 Type lll, Colorless or less or less
B . . . .
BS . . . .
Part Number Code For Finishes None ZI

(1) HRB - Hardness Rockwell “B” Scale. HB - Hardness Brinell.

PennEngineering ® www.pemnet.com B-3




INSTALLATION

1. Prepare properly sized mounting hole in the sheet. Do not /\@
perform any secondary operations such as deburring. PUNCH

2. Place the barrel of the fastener into the anvil hole and V mm I i, \u/ %
place the mounting hole over the shank of the fastener. e

3. With the punch and anvil surfaces parallel, apply 010/ 0.25 mm —"

squeezing force until the flange contacts the mounting x 45° Nom.

sheet. Examples of installation forces are shown below. Chamfer on anvil

The sketch at the right indicates suggested tooling for L+.06” /1.5 mm

applying these forces. / MIN.
ANVIL

PEMSERTER® PRESSES

For best results we recommend using a PEMSERTER® press for

installation of PEM Type B and BS fasteners. For more information

on our line of presses call 1-800-523-5321 or check our web site. lke— B —+
+.006”/0.15 mm
+.003”/0.08 mm

PERFORMANCE DATA"

Test Sheet Material
Thread Shank §heet 5052-H34 Aluminum Cold-Rolled Steel
Code Code Thickness Installation Pushout Torque-out Installation Pushout Torque-out
(in.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.)
440 1 .040 1600 90 10 2500 125 13
2 .056 2000 170 13 3500 230 18
632 1 .040 1800 95 17 3000 130 18
2 .056 2800 190 22 4000 260 28
832 1 .040 2000 105 23 3500 135 30
2 .056 3000 220 35 5000 285 45
032 1 .040 2100 110 32 4000 140 35
2 .056 3500 190 50 5000 250 60
1 .056
0420 5 090 4000 315 90 6000 400 105
Test Sheet Material
Thread Shank Sheet 5052-H34 Aluminum Cold-Rolled Steel
Code Code Thickness Installation Pushout Torque-out Installation Pushout Torque-out
(mm) () (N) (Nom) (kN) ) (Nem)
o M3 1 1 7.1 400 1.15 111 550 1.5
E 2 1.4 9 750 1.47 14 1010 2.05
w M4 1 1 8.9 470 2.6 15.6 600 3.4
= 2 1.4 12.5 970 4 20 1250 5.1
M5 1 1 9.3 480 3.6 17.8 620 4
2 1.4 14 845 57 25 1112 6.8
1 1.4
M6 5 23 17.8 1400 10.2 25.7 1760 11.9

(1) The values reported are averages when all installation specifications and procedures are followed. Variations in mounting hole size, sheet
material and installation procedure will affect this data. Performance testing of this product in your application is recommended. We will be
happy to provide samples for this purpose.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

[ ] L]
PennEngineering®
North America: Danboro, PA 18916 USA « E-mail: info@pemnet.com  Tel: +1-215-766-8853 « Fax: +1-215-766-0143 « 800-237-4736 (USA Only)
U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 * Fax: +44 (0)1302 367580

®
PE“ Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com e Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
Shanghai, China » E-mail: china@pemnet.com e Tel: +86-21-5868-3688  Fax: +86-21-5868-3988
; Visit our PEMNET™ Resource Genter at www.pemnet.com CAGE-46384
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PEM® R'ANGLE® RIGHT ANGLE
CLINCH FASTENER - TYPES RAA" AND RAS™

Self-clinching PEM® R’ ANGLE® fasteners provide you with
strong right angle attachment points in sheets as thin as
.040”/1 mm.

R'ANGLE fasteners are cost-effective replacements for:

e hent edge tabs

e bent center tabs
e hent flanges

e angle brackeis

e ftack welds

e Jloose hardware

Simply press this fastener into a properly sized rectangular
mounting hole. It is held permanently in the sheet or
panel using the same high-performance, self-clinching
technology that our products have employed since 1942,

Now you can securely attach another sheet or component
perpendicular to the sheet in which the R’ANGLE fastener
is installed. For Type RAA, attachment is easily made using
thread forming screws resulting in a thread fit which resists
vibration and has excellent torque resistance.* Type RAS
fasteners are threaded and attachment is simply made
using a standard screw. For either type, the holding power
of the fastener is unaffected by the repeated removal and
reinstallation of the screw.

PEM® R’ANGLE fasteners provide many advantages over
bent tabs and flanges, including:

e more predictable designs

e malerial savings

o fighter design control

e jmproved shielding characteristics
e reduction of loose hardware

e fewer assembly steps

e unmarred panel surfaces

* As thread forming screws do not generate metal residue, they are widely used in
electrical and electronic assemblies.

RA-2 PennEngineering * www.pemnet.com
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Type RAA (Aluminum) For \\.\\ h.

Thread-forming Screws "\

Type RAS (Steel)
Threaded

Part Number Designation

000

v v
Type & Thread

v v v
Height Length  Finish

Material Form Code Code Code
Screw Size (if applicable)
or Thread
Code
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TYPE RAA - ALUMINUM SELF-TAPPING RIGHT ANGLE FASTENER

Metric part can be
identified by flat top

\

All dimensions are in inches.

Thread Min. Hole Size Min. Part | Min. Dist.
Form Screw Length | Sheet In Sheet Height Faceto | Hole C/L
Screw Size | Height | Length L Thick- +.002 A 0B C D E F G H J Edge To Edge
al Sie Type | Material | Code | Code Code | +.003 | ness -.001 +003 | £.004 | Nom. | Nom. | 006 | =006 | Nom. | £.007 | Nom. K M
2]
- i 6 183 312 x.187 .35
2 #4-40 | RA A 4 9 8 246 .040 312 x 250 .308 | .100 | .250 125 .368 .281 | .389 | .054 | .096 | .040 36
a 8 | .246 375 x 250 50
D| #6-32 | RA A 6 10 10 308 .040 375 x 312 371 | 123 | .300 125 431 312 | 442 | .066 | .141 .040 55
9 277 .406 x .281 .58
#8-32 | RA A 8 12 12 371 .040 406 x 375 402 | 145 | .350 125 462 375 | 525 | .078 | 157 | .040 5

All dimensions are in millimeters.

Thread Min. | Hole Size Min. Part | Min. Dist.
Form Screw Length | Sheet | In Sheet Height Face to | Hole C/L
o | Screw Size | Height | Length L Thick- +0.05 A 0B C D E F G H J Edge | To Edge
; Size Type | Material | Code | Code Code | 0.08 | ness -.0.03 +0.08 | 0.1 Nom. | Nom. | 20.15 | 0.15 | Nom. | £0.18 | Nom. K M
[_|
m|m3xos| Ra | A | wm3| 7 4 139 |y |84 g9 | 077 | 635 | 318 | 942 | 7 |927| 15 |287| 102 2!
s 6 59 8x6 10.7
7 6.9 10x7 14.7
M4 x0.7| RA A M4 9 9 89 1 10%9 99 | 368 | 889 | 318 | 11.43 9 1219 1.97 | 406 | 1.02 16.3

PennEngineering ¢ www.pemnet.com RA-3



TYPE RAS - STEEL THREADED RIGHT ANGLE FASTENER

e

Metric part can be

identified by flat top

\
£ &

O)

: G
! F
- I
| el e
I
|-c— B i—
All dimensions are in inches.
Min. | Hole Size Min. Part | Min. Dist.
Length | Sheet | In Sheet Height Faceto | Hole C/L
Thread Thread | Height | Length L Thick- +.002 A C D E F G J Edge To Edge
Size Type | Material | Code Code Code +.003 ness -.001 +003 | Nom.| Nom. | +.006 | =.006 | Nom. | Nom. K M
4 21 312 x 125 .30
2 -212;1‘(‘)0 RA s 440 9 6 183 | .040 |.312x.187| .308 | 250 | .125 | 370 | 281 | .406 | .096 | .040 35
; ( ) 8 .246 312 x.250 43
= 4 21 375 x.125 .35
21 138-32
=] '#6 3 RA S 632 10 8 .246 .040 |.375x.250| .371 300 | 125 | 433 312 462 A4 .040 .50
( ) 10 .308 375 x.312 .55
6 183 406 x .187 40
;?34:;2 RA S 832 12 9 277 | 040 [406x.281| 402 | 350 | 125 | 464 | 375 | 550 | 157 | .040 58
( ) 12 371 406 x .375 .65
All dimensions are in millimeters.
Min. | Hole Size Min. Part | Min. Dist.
Thread Length | Sheet | In Sheet Height Face to | Hole C/L
Size x Thread | Height | Length L Thick- +0.05 A C D E F G J Edge | ToEdge
o | Pitch Type | Material | Code Code Code +0.08 ness -.0.03 +0.08 | Nom. | Nom. | 0.15 | %0.15 Nom. | Nom. K M
= 3 29 8x3 76
: M3x05 | RA S M3 7 4 3.9 1 8x4 79 6.35 3.18 9.47 7 9.78 2.87 1.02 9.1
s 6 59 8x6 10.7
4 3.9 10x4 10
M4x0.7| RA S M4 9 7 6.9 1 10x7 9.9 8.89 3.18 | 11.48 9 13.21 4.06 1.02 14.7
9 8.9 10x9 16.3
PennEngineering ¢ www.pemnet.com RA-4



MATERIAL & FINISH SPECIFICATIONS

Threads Fastener Materials Standard Finishes For Use In Sheet Hardness:
Zinc Per
Internal, ASTM
ANSI B 633 45 or Less 60 or Less
B1.1,2B SC1 (5pm) on the on the
ANSI/ASME 6061-T6 Sintered Ty,)e Il Rockwell Rockwell
Type B1.13M, 6H Aluminum Steel Colorless Natural “B” scale “B” scale
RAA . . .
RAS . . 0 .
Part Number Codes for Finishes Zl None
PERFORMANCEDATA"
Type RAA
, ! PULL
Sc_rew Height Length Thread Forming ) Ma)g. Rec. Test Sheet | Installation | Pushout Max. Load | Pull THRU
Size Code Code Torque Tightening Torque Material (Ibs.) (Ibs.) (Ibs.) Thru Pt
Code (in. Ibs.) (in. Ibs.) ’ : (2) (Ibs.)
[a)
5] 4 9 6 3 6 5052-H34 1800 140 8 80 ) MAX.
&) 8 4 10 Aluminum 1800 180 13 80 PUSHOUT ™ " LOAD
2| 0 8 5.5 11 5052-H34 | 2500 175 12 85 I
=} 10 55 17 Aluminum 2500 235 16 85 17/
. " 9 6.5 18 5052-H34 | 3100 205 13 105 7 25.4 mm
12 8.0 20 Aluminum 3100 255 21 105 ‘ '
Pl e ch b L B LY L]
Screw A Thread Forming Max. Rec. . Max. Load | Pull T
Size Height Length Torque Tightening Torque Test Shleet Installation | Pushout ) Thru |
13} Code Code Code (Nom) (Nom) Material (kN) (N) o N)
- |
ﬁ M3 7 4 a7 .56 5052-H34 7.1 556 27 356 [ — SIDE VIEW
" 6 23 1.02 Aluminum 7.1 756 44 356 T y
= Ma 9 i .56 2.26 5052-H34 13.3 890 76 423 |
FORCE
Type RAS
Test Sheet Material
Thread Height Length 5052-H34 Aluminum Cold-rolled Steel
Code Code Code  [Max. Rec. Tightening | Installation | Pushout | Max. Load | Pull Thru | Max. Rec. Tightening | Installation| Pushout | Max. Load | Pull Thru
Torque (in. Ibs.) (Ibs.) (Ibs.) (Ibs.) (2) (Ibs.) Torque (in. Ibs.) (Ibs.) (Ibs.) (Ibs.) (2) (Ibs.)
2 4 13 1800 100 7 80 16 2400 180 9 80
- 440 9 6 17 1800 145 8 80 17 2400 260 9 80
2 8 17 2100 180 13 80 17 3000 315 15 80
2z 4 20 2000 100 7 85 20 2500 190 9 85
=] 632 10 8 21 2500 190 12 85 26 3200 335 16 85
10 21 2800 230 16 85 26 4000 385 20 85
6 20 2400 140 15 100 27 3200 260 11 100
832 12 9 23 3300 195 16 100 29 4200 345 20 100
12 30 3500 260 20 100 35 4700 420 27 100
Test Sheet Material
Thread Height Length 5052-H34 Aluminum Cold-rolled Steel
Code Code Code  [Max. Rec. Tightening | Installation | Pushout | Max. Load | Pull Thru | Max. Rec. Tightening | Installation| Pushout | Max. Load | Pull Thru
° Torque (Nem) (kN) (N) (N) (2) (N) Torque (Nem) (kN) (N) (N) (2) (N)
ﬁ 3 1.47 8 423 36 356 2.26 10.7 778 40 356
I M3 7 4 1.92 8 534 36 356 2.71 10.7 1001 40 356
s 6 2.15 9.3 756 58 356 2.71 13.3 1312 67 356
4 2.15 8.9 556 53 423 3.28 11.6 956 44 423
M4 9 7 2.6 13.3 890 76 423 4.07 16 1512 80 423
9 2.83 13.3 1112 93 423 4.52 18.7 1846 116 423

(1) The installation, pushout, and side-load values reported are averages when all installation specifications and procedures are followed. Variations in mounting
hole size, sheet material and installation procedure will affect this data. Performance testing of this product in your application is recommended. We will be happy

to provide samples for this purpose.

(2) 17/ 25.4 mm from screw centerline.
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INSTALLATION

1.. Punch a properly sized rectangular mounting hole in the
sheet. Do not perform any secondary operations such as
deburring.

2. Place the fastener through the mounting hole and into
the anvil as shown in the drawing to the right.

3. With the punch and anvil surfaces parallel, apply a
squeezing force until the bottom of the fastener becomes
flush with the sheet.

* NOTE: The punch must be large enough to cover the
entire base of the fastener to ensure proper insiallation.

] ] ]
An"ll Dlmens‘ons Instaliation tooling is available from Penn Engineering.

Screw or Anvil Dimensions (in.) . ol serewor Anvil Dimensions (mm) .
A | Thread Size| A B c D Anvil Part ~ | Thread Size| A B c D Anvil Part
= Code +,001 +.001 +.005 Min. Number ﬁ Code +0.03 +0.03 0.1 Min. Number
Bl 47440 257 313 100 425 8002711 ; M3 6.53 8.02 2.54 10.8 8002713
E 6/632 .307 .376 100 .500 8002712 M4 9.07 10.03 2.54 12.7 8002714

8/832 .357 407 100 575 8003642

v

R’ANGLE 1
/ edgg X angle
RUANGLE mounting _ _ brackets
panel For mounting to P.C. Boards

support using conventional surface mount

techniques, see

ReelFast™ i

SMT R’ANGLE JE-
Fasteners in !
PEM® Bulletin e
SMT. Fo=ia

A

Reverse

side
/ remains
flush with
R’ANGLE center R’ANGLE
mounting fastener
RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.
[ ] [ ]
PennEngineering®
North America: Danboro, PA 18916 USA ¢ E-mail: info@pemnet.com e Tel: +1-215-766-8853 * Fax: +1-215-766-0143 « 800-237-4736 (USA Only)
° U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
PE" Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com o Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
v Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988
H3H ™
Visit our PEMNET™ Resource Center at www.pemnet.com CAGE-46384
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FASTENERS FOR USE
IN STAINLESS STEEL
SHEETS

One of the very basics of self-clinching is that the fastener
must be harder than the host sheet. Only then will the fastener
perform as intended. This is particularly challenging when
installing fasteners into stainless steel sheets.

Therefore we have developed this line of specially hardened g
stainless steel fasteners. When pressed in they become an :
integral part of the sheet. They allow the use of stainless steel /

Type SP nuts with single ring

sheet to satisfy applications, which require lighter, stronger
designs that must perform in challenging environments.

Effectively eliminate welding and reduce loose hardware. Type S04 Standoffs  Type BS04 Standoffs

installed the nuts mount permanently in the sheets with one
side completely flush within the panel. PEM type SP nuts
also provide significant corrosion resistant properties for the
most demanding conditions.

PEM self-clinching nuts provide strong load-bearing threads -
in stainless sheets as thin as .030”/0.8mm. When properly E.»
[——

PEM self-clinching flush-head studs can be mounted Type FH4 and FHP studs
in stainless sheets as thin as .040”/1mm. These studs
offer convenient attachment points and achieve excellent
performance values. Type FHP studs have high corrosion
resistance. You can select either the FH4 or FHP types
depending on the level of corrosion resistance that you
require.

PEM self-clinching standoffs provide a permanently mounted
fastener that can be used for mounting, stacking or spacing
components to or from stainless steel panels. Pressed into
stainless sheets as thin as .040”/1.02mm these fasteners are

Type PFC4 Panel Fasteners

available as Type S04 (blind) or Type BS04 (through hole) NEWI
types. SpotFast™ Fasteners For Stainless Sheets *
L —_ ; Allows permanent joining of two stainless steel sheets. The
PEM self-clinching panel fasteners provide “tool only” access fastener installs smooth with the top sheet, and flush or sub-
to your stainless steel assemblies. flush with the bottom sheet. See PEM® Bulletin SFP for more
information.

Fasteners made from precipitation hardened grade "‘; :
stainless are particularly useful in applications such as - -

. . . . " -—
outdoor equipment, medical devices and chemical and g~
food processing equipment or anywhere corrosive element

exposure is possible.

SS-2 PennEngineering * www.pemnet.com ©Copyright 2003 PennEngineering.



TYPE SP™PEM 300° SELF-CLINCHING NUTS

o After installation, reverse side of sheet remains flush
and smooth.

¢ For use in sheets of HRB 90 or less.
¢ Corrosion resistance similar to 300 series stainless steel.
E C
The PEM 300®
. . = Identification
y 3 Marks
7 :
\\\\\ = "'}"’ / j S el
m._ b — M r -
All dimensions are in inches.
A Hole Size Min. Dist.
Thread Type Thread Shank (Shank) Sheet In Sheet C E T Hole C/L
Size Code Code Max. Thickness | +.003-.000 (2) Max. +.010 +.010 To Edge (1)
112-40 0 .030 .030 - .039
'(#4_40) SP 440 1 .038 .040 - .055 .166 .165 .25 .07 19
2 .054 .056 Min.
a 138-32 0 .030 .030 - .039
E k#6-32) SP 632 1 .038 .040 - .055 1875 187 .28 .07 22
I 2 .054 .056 Min.
- 164-32 0 .030 .030 - .039
D k#8—32) SP 832 1 .038 .040 - .055 213 212 .31 .09 27
2 .054 .056 Min.
190-32 0 .030 .030 - .039
('#10_32) SP 032 1 .038 .040 - .055 .250 249 .34 .09 .28
2 .054 .056 Min.
.250-20 .
(1/4-20) sp 0420 1 054 056 Min. 344 343 44 A7 34
All dimensions are in millimeters.
Thread A Hole Size Min. Dist.
Size x Type Thread Shank (Shank) Sheet In Sheet c E T Hole C/L
Pitch Code Code Max. Thickness +0.08 (2) Max. +0.25 +0.25 To Edge (1)
0 0.77 08-1
o M3 x 0.5 SP M3 1 0.97 1.01-1.39 422 4.2 6.3 15 4.8
= 2 1.38 1.4 Min.
] 0 0.77 0.8-1
K M4 x 0.7 SP M4 1 0.97 1.01-1.39 5.41 5.39 7.9 2 6.9
= 2 138 14 Min,
0 0.77 08-1
M5 x 0.8 SP M5 1 0.97 1.01-1.39 6.35 6.33 8.7 2 71
2 1.38 1.4 Min.
M6 x 1 SP M6 1 1.38 1.4 Min. 8.75 8.73 11.1 41 8.6

(1) To minimize sheet distortion and maximize product performance, use a centerline-to-edge value greater or equal to the value specified.
(2) Hole punch diameter must be maintained at +.001” /.025mm over mounting hole diameter. Hole punch should be kept sharp to minimize local work hardening
around hole. Fasteners should be installed in the punch side of the hole.

PennEngineering « www.pemnet.com SS-3



TYPE SO4™ THRU-HOLE THREADED STANDOFFS

¢ Installed with heads flush with one surface of the
mounting sheet.
* Available unthreaded for spacing multi-panel assemblies.

o For use in sheets of HRB 88 or less.

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

" Hole Size B in. Di
Thread s'\fl'“-‘ In Sheet | Counter- | 300 H I\:I'II('!IIEDCI/SIE
Code viee +.003 | BoreDia. | * Nom.
Thickness | *gp0 +.005 .005 To Edge(1)
Location of PEM “single ring” a
trademark may vary. = 440 .040 .166 125 .165 187 23
. ; 6440 .040 213 125 212 .250 .28
\ =| 632 040 213 156 212 250 28
T (NN o I 050 281 156 280 312 33
- iy f N 832 050 281 188 280 312 33
:L \ J 032 050 281 203 280 312 33
- / All dimensions are in millimeters.
Min. | Hole Size | B Min. Dist.
Thread Counter- C H
L H Code | oneet | InSheet | goo'na | -043 | Nom, | HoleCL
Thickness | +0.08 +0.13 To Edge(1)
A . O —
Clinching profile may vary. E M3 1.02 4.22 3.25 4.2 4.8 6
/ : 3.5M3 1.02 5.41 3.25 5.39 6.4 7.1
= M3.5 1.02 5.4 3.9 5.39 6.4 71
s\. M4 1.27 714 438 7.12 7.9 8.4
M5 1.27 714 5.35 712 7.9 8.4
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread Type Thread
Size Code | 15 |.187 |.250 |.312 |.375 | .437 | .500 | .562 | .625 | .687 | .750 | .812 | .875 |.937 | 1.00 |1.062
112-40 440
g (#4-40) S04 6440 4 6 8 10 12 14 16 18 20 | 22 24 NA NA | NA NA | NA
= .138-32 632
%
E (#6-32) S04 86320 4 6 8 10 12 14 16 18 20 | 22 24 26 28 | 30 32 34
| .164-32
(#8-32) 832
190-32 S04 4 6 8 10 12 14 16 18 20 | 22 24 26 28 | 30 32 34
(#10-32) 032
D Dimension +.010 None 187 312 437
All dimensions are in millimeters.
Thread Length “L” +0.05 -0.13
SPIIZt?:I:( Type Tg;%aed (Length Code in millimeters)
2 M3
ﬁ M3 x 0.5 S04 35M3@) 3 4 6 8 10 12 14 16 18 NA NA NA
B I M3.5x0.6 M3.5
A M4 x 0.7 S04 M4 3 4 6 8 10 12 14 16 18 20 22 25
M5 x 0.8 M5
D Dimension £0.25 None 4 8 1

(1) To minimize sheet distortion and maximize product performance, use a centerline-to-edge value greater or equal to the value specified.
(2) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.

NA Not Available.

SS-4 PennEngineering « www.pemnet.com




TYPE BSO4™ BLIND THREADED STANDOFFS

¢ Ideal for stacking or spacing.
¢ Installed with heads flush with one surface of the

mounting shest, = GENERAL DIMENSIONAL DATA
¢ Outer sheet surface is not only flush, but closed as well. All dimensions are in inches.
¢ For use in sheets of HRB 88 or less. ) Hole Size c Min. Dist
freac Sheet | M Sheet | 4000 N"' Hole C/L
ode . . y om.
Location of PEM “single ring” Thickness T_ogo -.005 To Edge(1)
trademark may vary. ()
; 2l 440 040 166 165 187 23
~ = / = 040 213 212 250 28
= 632 040 213 212 250 28
mf N o ) 050 281 280 312 33
c 832 .050 281 280 312 33
M 032 .050 281 280 312 33
All dimensions are in millimeters.
Min. Hole Size Min. Dist.
Thread C H
L H Sheet In Sheet } Hole C/L
Code Thickness +0.08 0.13 Nom. To Edge(T)
Clinching profile may vary. 3} M3 102 499 42 48 6
Vi 2] ssms 1.02 5.41 5.39 6.4 7.1
/ ; M3.5 1.02 541 5.39 6.4 741
M4 1.27 7.14 7.12 7.9 8.4
M5 1.27 7.14 7.12 7.9 8.4
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread Type Thread
Size Code | 312 | 375 | 437 | 500 | 562 | .625 | .687 | .750 | .812 | .875 | .937 | 1.00 | 1.062
112-40 440
2 (#4-40) BS04 gaa0@| 10 12 | 14 16 18 20 | 22 24 | 26 28 | 30 32 | 34
=l .138-32 632
=
=| w3 BS04 s3] 10 12 | 14 16 18 20 | 22 24 | 26 28 | 30 32 | 34
o| .164-32
(#6-32) BSO4 522 10 12 | 14 16 18 20 | 22 24 | 26 28 | 30 32 | 34
190-32
(#10-32) 032
F Dimension Min. 156 187 .250 375

All dimensions are in millimeters.

Thread Length “L” +0.05 -0.13
Size x Type L (Length Code in millimeters)
Pitch
2 M3 )
ﬁ M3 x 0.5 BSO4 3.5M13@) 6 8 10 12 14 16 18 20 22 5
; M3.5 x 0.6 M3.5
M4 x 0.7 BS04 M4 6 8 10 12 14 16 18 20 22 25
M5 x 0.8 M5
F Dimension Min. 3.2 4 5 6.5 9.5

(1) To minimize sheet distortion and maximize product performance, use a centerline-to-edge value greater or equal to the value specified.
(2) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.
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TYPE FH4™ AND FHP™ FLUSH-HEAD STUDS

* Permanent installation into stainless
steel sheets as thin as .040" / 1 mm.

L
* For use in sheets of HRB 92 or less.
Ds o
unthreaded length
All dimensions are in inches.
Length Code “L” £.015 Sheet s?zoel?n mlxe Min.
Length code in 16ths of an inch i
Thread | g, |Thread (Leng ) Thick | 'Sheet | in | P | S | Dist
Size Code ness +.003 | Attach +.015 | Max. |Hole C/L
250 | 312 | 375 | 500 | .625 | .750 | .875 | 1.00 | 1.25 | 1.50 Foy | Apaeh to Edge
A (2124%? FH4 | FHP | 440 | 4 | 5 | 6 | 8 | 10 | 12 | 14w | 16 | NA | NA [.040-095| 112 | 135 | 176 | .085 | 219
K
B (;%83% FH4 | FHP | 632 | 4 5 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24% |040-095| 138 | 160 | 206 | .090 | 250
2
= (}#6843% FHa | FHP [ 832 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24% |040-005 .164 | .185 | 237 | .090 | 281
(;1983322) FH4 | FHP | 032 | NA | 5% | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 |040-095| 190 | 210 | 256 | .100 | .281
(-5740_'22(?) FH4 | NA {0420 | NA | NA | 6% | 8 | 10 | 12 | 14 | 16 | 20 | 24 062117 250 | 270 | 337 | 135 | 312
All dimensions are in millimeters.
Max. .
Hole Min.
Thread Tireai Lengh Code “L” 0.4 Sneel | Sizgin | O | | 5 | Dist
Size x Type Code (Length Code in millimeters) Thick- | “gpcep | N 0.4 | Max. [Hole C/L
o| Pitch ness Attach.
+0.08 to Edge
E parts
e |M3x05 | FHa | PP | M3 | 6% | 8 | 10 | 12 | 15 | 18 | 20% | 25% | NA | NA [1-24 | 3 | 36 | 46 | 21| 56
S[vaxo7[FHa [FHP [ M4 | 6 | 8 [ 10 | 12 | 15 | 18 | 20 | 25 | 30 | 35 | 1-24 | 4 | 46 | 59 | 24 | 7.2
M5x08 | FH4 | FHP | M5 | NA | 8% | 10 | 12 | 15 | 18 | 20 | 25 | 30% | 35 | 1-24 | 5 | 56 | 65 | 27 | 72
M6x1 | FH4 | NA | M6 | NA | NA | 10 | 12 | 15 | 18 | 20 | 25 | 30 | 35 |16-3| 6 | 66 | 82 | 3 | 79

NS Not Stocked, available on special order.
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TYPE PFC4™ PANEL FASTENERS

o Meets UL 1950 “service area access” requirements.
o Assorted screw lengths for most applications.

o For use in sheets of HRB 88 or less.

. Driver size.

'e— E

v
AR TR
[
- —

3\ 18

Patented.

All dimensions are in inches.

Four dimples on
head designates

metric thread.

A

I

N\

:

“‘
NN

7

DN

AN

S

v

AR
[T

PEM Trademark Blue
plastic retaining ring

; Hole Size -
Thead | o | Thread Ls:;eg‘t‘é (Sh‘;nk) o i E G p T, T | orver | T
Size Code Code Max. | Thickness| * [I]]l']]g Max. +.010 +.016 +.025 Max. Nom Size To Edge (1)
112-40 40 250 | 000
g | PRO4 | 40 [—o—t 060 | 060 | 265 | 264 | 344 oo 370 | S0 | # 25
a 138.50 40 250 | 000
S| o | PPo4 | 632 [e2 | oo | oe0 | 2s1 | 2s0 | a5 [ a5 | a2 | s | osa0 | w2 28
= 84" 500|250
3 50 312|000
(1#684335 pro4 | 832 | 72 | .60 | 060 | 312 | 311 | 406 | 437 | 125 | 480 | 705 | #2 3
94 562|250
50 312|000
(;38:9?22) P4 | 032 | 72 | 060 | 060 | 44 | 343 | 437 | 437 | 125 | 490 | 705 | #2 34
o4 562|250
All dimensions are in millimeters.
Thread Screw A Min. | Hole Size ; Min. Dist
Stx | e | g | Lewh | (St | Ste WS | oo | oo | Lga | e | wa | e | Sm | AEOL
o 40 64 0
M3x05 | PFC4 | M3 155 | 153 | 673 | 671 | 874 94 | 13872 | # 6.35
= 62 o5 | 82
= 50 7.9 0
S| maxor | proa | ma [ 725 | 53 | 158 | 7e2 | 79 | 1081 [ 111 | 82 | 1219 | 1791 | #2 7.87
o4 143 | 64
50 7.9 0
M5x08 | PFc4 | Ms | 72 | 153 | 153 | 874 | 872 | 111 [ 114 | 32 | 1245 | 1791 | # 8.63
g4 143 | 64

(1) To minimize sheet distortion and maximize product performance, use a centerline-to-edge value greater or equal to the value specified.

NS Not Stocked, available on special order.
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MATERIAL & FINISH SPECIFICATIONS

Threads Fastener Materials Finish For Use in Sheet Hardness
Internal, External, Precipitation Passivated
ANSI B1.1 ANSI B1.1 Hardening | 400 Series A286 and/or HRB92/ | HRB90/ | HRB 88/ Corrosion
Type 2B/ANSI/ 2A/ANSI/ Grade Stainless | Stainless | Tested per HB 202 HB 192 HB 183 Resistance | Magnetic
ASME ASME Stainless Steel ASTM A380 or less or less or less

B1.13M, 6H | B1.13M, 6g Steel
SP Stamped . . . . Excellent No
SP Grooved . . . o Good Yes
S04 . . . . Fair Yes
BS04 . . . . Fair Yes
FH4 . . U Fair Yes
FHP . . . Excellent No
PFC4 . . . Fair Yes

(1) HRB - Hardness Rockwell “B” Scale. HB - Hardness Brinell.

INSTALLATION

Installation Requirements
1. Sheet hardness must be less than the specified limit for that fastener (see Material & Finish Specifications chart).
2. Hole punch should be kept sharp to minimize work hardening around hole.
3. Fastener should be installed in punch side of hole.
4.,

Fastener should not be installed near bends or other highly cold worked areas where sheet hardness may be
greater than the limit for the fastener.

Type PFC4

1. Punch or drill properly sized mounting hole in sheet. Do not perform any secondary operations such as deburring.

2. Place fastener into the anvil hole and place the mounting hole over the shank of the fastener.

3. With punch and anvil surfaces parallel, apply squeezing force until the shoulder of the

retainer comes in contact with the sheet material.

Anvil Dimensions

Anvil Dimensions (in.)
Thread A C Anvil Part Punch Part
: Code +.002 +.002 Number Number
= 440 .345 .358 975200027 975200060
E 632 .345 .390 975201243 975200061
b 832 435 421 975200029 975200062
032 435 452 975201244 975200064
Anvil Dimensions (mm)
o | Thread A C Anvil Part Punch Part
= Code +0.05 +0.05 Number Number
; M3 8.76 9.09 975200027 975200060
= M4 11.05 10.69 975200029 975200062
M5 11.05 11.48 975201244 975200064

SS-8 PennEngineering * www.pemnet.com
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INSTALLATION (continued)
Type SP" - Identified With Stamp

Identified
1. Punch or drill properly sized mounting hole in sheet. Do not perform any secondary With Stamp

operations such as deburring.

2. Place fastener into the recommended counterbored anvil hole and place the
mounting hole over the shank of the fastener as shown in diagram.

3. With punch and anvil surfaces parallel, apply squeezing force until the head of the
nut comes into contact with the sheet material.

Anvil Dimensions (in.) RECOMMENDED
a Thread A P +.000 R R, Anvil COUNTERBORED
= Code +.002 -.001 Max. +.005 Part No. INSTALLATION
; 440 .255 .064 .010 .005 8012821 ANVIL
- 632 .286 .064 .010 .005 8012822
E 832 .317 .082 .010 .005 8012823 R1 R
032 .348 .082 .010 .005 8012824 W
0420 443 163 .010 .005 8012825
v ot 7
Anvil Dimensions (mm ¢
Thread A P R R, Anvil P
f_,’ Code +0.06 | -0.03 Max. +0.13 Part No. ANVIL
" M3 6.48 1.63 0.25 0.13 8012821 _é |~
SlM3s | 726 | 163 [ 025 [ 013 [ 8012822 %
s M4 8.05 2.08 0.25 0.13 8012823 ~- A =
M5 8.84 2.08 0.25 0.13 8012824
M6 1125 | 4.14 0.25 0.13 8012825

(1) To meet the published performance data, we recommend using the installation punch and anvil shown. Deviations from recommended installation tooling may
result in sheet distortion and reduced performance.
NOTE: Variations in hole preparation, installation tooling, installation force, and sheet material type, thickness, and hardness will affect both performance and tooling life.

Type SP" - Identified With Single Ring

A special punch with a pilot pin to align the nut and a special anvil with a pilot pin to align

Punch Pilot Pin

the sheet and a raised ring is required to create a proper installation. The raised ring acts
as a second displacer of the stainless sheet material, thereby ensuring proper installation. PUNCH
1. Punch or drill properly sized mounting hole in sheet. Do not o=
perform any secondary operations such as deburring. £ i ] o )
2. Place sheet on raised ring anvil. \\%‘ - 1’ 7, 7
3. Place fastener in hole. e "\ Raised
4. With punch and anvil surfaces parallel, apply squeezing force —— \ AnvIL Ring
until tﬁe head of the nut comes into contact with the sheet Identified with Ami
material. single ring % % Pilot Pin
Punch Dimensions (in.) RECOMMENDED Anvil Dimensions (in.) RECOMMENDED
Thread | A P R R Punch COUNTERBORED Thread | A B P, R Anvil
2| code | £002| =001 | Max. | +.005 | Partho. 21 code | 2002 | Nom. |+.001-.000 | Max. | Part No. RAISED RING
A INSTALLATION - INSTALLATION
o[ 440 [ 255 | 066 [ .010 | .005 | 8002691 PUNCH ~ | 440 1199 | 261 [ 009 T .003 [8002687
~| 632 | 286 | .066 | .010 | .005 | 8002692 ~| 632 | 218 .280 | .009 | .003 8002688 ANVIL
g 832 | 317 | .089 | .010 | .005 | 8002693 <= A =] E 832 | .243| 305 | .009 [ .003 8002689 B
032 | 348 089 | .010 [ .005 | 8002694 032 | 288 .350 | 009 | .003 [8002690
w0 | — [ — | -1 — | @ ] @7 w0 | — | — | — | —1 @ 120° | <A,
— P —
Punch Dimensions (mm) W Anvil Dimensions (mm) \b
Thread | A P R R, Punch Thread | A, B P2 R, Anvil 4!
O Code | +0.05 | +0.08 | Max. | +0.13 | PartNo. \ O Code | +0.05 | Nom. | +0.03 | Max. | Part No. m
w | M3 [ 648 142 | 0.25 | 0.13 | 8002695 4\ R 4 m| M3 [ 505|663 | 23 | 08 [8002687] P, g
Sfmss [7.26 | 142 [ 025 [ 013 [ 800269 R, SfMss [ 654 711 | 23 | 08 [8002688 2 Sharp.
s| M4 [805] 193 [ 025 [ 013 [ 8002697 s| M4 [647] 775 | 23 | 08 [8002689 No burrs
M5 | 8.84 | 1.93 | 0.25 | 0.13 | 8002698 M5 | 734 775 | 23 | .08 [8002690
Me | — | — | — | — 3) Me | — | — | — | — [ @

(1) To meet the published performance data, we recommend using the installation punch and anvil shown. Deviations from recommended installation tooling may
result in sheet distortion and reduced performance.

(2) We recommend replacing installation anvil when the height of the “P1” dimension is reduced to .005” / 0.13mm due to wear. Reductions in performance may
occur as the height of the protrusion wears.

(3) Special installation tooling for #0420 and M6 thread sizes is not required.

NOTE: Variations in hole preparation, installation tooling, installation force, and sheet material type, thickness, and hardness will affect both performance and tooling life.
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INSTALLATION (continued)

Type FH4 and FHP

1.

Punch or drill properly sized mounting hole in sheet. Do not perform any secondary
operations such as deburring.

Place fastener into the anvil hole and place the mounting hole over the shank of the
fastener.

With punch and anvil surfaces parallel, apply squeezing force until head of fastener
is flush with sheet. A special anvil with a raised ring is required to create a proper
installation. The raised ring acts as a second displacer of the stainless sheet material,
thereby ensuring that the annular groove of the stud is filled.

Anvil Dimensions"

PUNCH

_

T
N

=

/

Thread . . AnviIcDimensinn: (in.) - - Anvil
Code | 2 Part No.
a +.003 -.000{ +.002 | +.002 +.001 Max. Max. IN Sl"I' E;iigﬂﬁ(E)ﬂ?\El\?VlL
Bl 440 113 A44 | 174 .010 .003 | .005 8001645 | c |
=1 632 140 170 | .200 .010 .003 | .005 8001644
g 832 166 202 | .236 .010 .003 | .005 8001643 B L<-| 45° Nom.
032 191 235 | .275 .010 .003 | .005 8001642 A
0420 252 324 | .360 .020 .003 | .005 8002535
Thread Anvil Dimensions (mm) Anvil
Code A B C P R, R, Part No. P
+0.08 +0.05 | £0.05 | +.025 | Max. | Max.
4] “L” +.125” /
el M3 3.05 3.81 457 0.25 0.08 | 0.13 8001678 mm
[
; M4 4.04 495 | 5.82 0.25 0.08 | 0.13 8001677
M5 5.08 6.15 | 7.16 0.25 0.08 | 0.13 8001676
M6 6.05 787 | 8.79 0.51 0.08 | 0.13 8002536
(1) We recommend replacing installation anvil when the height of the “P” dimension is reduced to .005” / 0.13 mm due to wear. Reductions in performance
may occur as the height of the protrusion wears. Variations in hole preparation, installation force, and sheet material type, thickness, and hardness will affect
both performance and tooling life.
Types SO4 and BSO4
1. Punch or drill properly sized round mounting hole in sheet. Do not perform any

secondary operations such as deburring.

2. Insert standoff through mounting hole of sheet and into anvil as shown in drawing.

3. With punch and anvil surfaces parallel, apply only enough squeezing force to embed

the standoff’s head flush in the sheet.

SS-10 PennEngineering * www.pemnet.com
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PERFORMANCE DATA"

Max. Nut Max. Rec. Tightening Test Sheet Material - 300 Series Stainless Steel
Part Number Tightening Torque Torque For Mating Screw Installation Pushout Torque-out Pull Thru
(in. Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.)
SP-440-0 — — 8000 130 14 —
SP-440-1 — — 9000 165 17 —_—
SP-440-2 — — 10000 290 18 —_—
SP-632-0 — — 8500 140 18 —_—
SP-632-1 — —_— 9500 170 24 —_—
SP-632-2 — —_— 10500 340 28 —_—
SP-832-0 — — 9000 145 30 —_—
SP-832-1 — —_— 10000 180 37 —_—
SP-832-2 — —_— 11000 360 45 —_—
SP-032-0 — — 9500 180 35 —_—
SP-032-1 — —_— 10500 230 45 —_—
SP-032-2 — —_— 11500 400 60 —_—
2 SP-0420-1 —_— —_— 13500 450 150 —_—
= S04/BS04-440 — 475 5500 360 17 600
E S04/BS04-6440 — 475 9500 647 17 680
= S04/BS04-632 — 8.75 9500 647 30 680
S04/BS04-8632 — 8.75 10500 900 30 1392
S04/BS04-832 — 18 10500 900 53 1517
S04/BS04-032 — 32 10500 900 7 1368
FH4-440-L 6 —_— 9000 450 16 800
FH4-632-L 1 —_— 9500 540 27 1350
FH4-832-L 21 —_— 11200 780 58 1800
FH4-032-L 33 —_— 12000 1050 95 2250
FH4-0420-L 70 —_— 23000 1600 156 3900
FHP-632-L 11 —_— 9500 670 19.5 940
FHP-832-L 21 —_— 11200 785 375 1415
PFC4-440 —_— —_— 9100 350 —_— —_—
PFC4-632 —_— —_— 10300 400 —_— —_—
PFC4-832 — —_— 10800 450 —_— —_—
PFC4-032 — — 11800 550 — —
Max. Nut Max. Rec. Tightening Test Sheet Material — 300 Series Stainless Steel
Part Number Tightening Torque | Torque For Mating Screw Installation Pushout Torque-out Pull Thru
(Nem) (Nem) (kN) (N) (Nem) (N)
SP-M3-0 —_ e 35.6 575 1.58 —_
SP-M3-1 —_— —_— 40 725 1.92 —_—
SP-M3-2 —_— —_— 445 1290 2.03 —_—
SP-M4-0 —_— e 40 645 3.38 —_
SP-M4-1 —_— —_— 445 800 418 —_—
SP-M4-2 —_— —_— 49 1600 5.08 —_
SP-M5-0 —_ e 42.3 800 3.95 —_
SP-M5-1 —_— —_— 46.7 1025 5.08 —_
o SP-M5-2 —_— —_— 51.2 1775 6.77 —_—
; SP-M6-1 —_ —_ 60 2000 17 —_
: S04/BS04-M3 —_ 0.55 24.5 1493 2.36 2650
s | S04/BS04-3.5M3 o 0.55 42.3 2877 2.36 3025
S04/BS04-M3.5 o 0.91 42.3 2877 3.06 3025
S04/BS04-M4 —_— 2 46.7 4003 6.34 6458
S04/BS04-M5 — 3.6 46.7 4003 8.89 6226
FH4-M3-L 9 — 40 2220 1.8 3500
FH4-M4-L 2.1 — 50 3210 6.5 8000
FH4-M5-L 43 — 53 3575 10.7 10000
FH4-M6-L 7.2 — 7 4200 15.9 14900
FHP-M5-L 1.3 — 53 3890 7.35 7320
PFC4-M3 —_— —_— 40.5 1557 —_ e
PFC4-M4 —_— —_— 48 2002 —_ —_
PFC4-M5 —_— —_— 525 2447 —_— —_—

(1) The installation and pushout values reported are averages when all installation specifications and procedures are followed. Variations in mounting hole size, sheet material
and installation force will affect this data. Performance testing of this product in your application is recommended. We will be happy to provide samples for this purpose.
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INSTALLATION INTO STAINLESS STEEL SHEETS DO'S AND DON'TS

“Do’s”
“—select the proper fastener material to meet corrosion requirements.
: make certain that hole punch is kept sharp to minimize work hardening around hole.
: provide mounting hole of specified size for each fastener.
| make certain that shank (or pilot) is within hole before applying installation force.
~apply squeezing force between parallel surfaces.
| utilize recommended installation tooling when installing fasteners.

~apply sufficient force to totally embed clinching ring around entire circumference and to bring shoulder squarely in contact
with sheet. For some fasteners, installation will be complete when the head is flush with the panel surface.

“Don’ts”
attempt to install a 300 series stainless steel fastener into a stainless steel sheet.

deburr' mounting holes on either side of sheet before installing fasteners — deburring will remove metal required for
clinching fastener into sheet.

install fastener closer to edge of sheet than minimum edge distance — unless a special fixture is used to restrict bulging of
sheet edge.

over-squeeze. It will crush the head, distort threads, and buckle the sheet. Be certain to determine optimum installation
force by test prior to production runs.

attempt to insert fastener with a hammer blow — under any circumstances. A hammer blow won’t permit the sheet metal to
flow and develop an interlock with the fastener’s contour.

install screw in the head side of fastener. Install from opposite side so that the fastener load is toward sheet. The clinching
force is designed only to hold the fastener during handling and to resist torque during assembly.

e =
/ o SO /

To be sure that you are getting genuine PEM® brand self-clinching fasteners, look for the “single ring”, “dimple”, or “SP”
stamp trademark. On actual parts, location of ring on fastener may be different than shown in photo.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

PennEngineering®
North America: Danboro, PA 18916 USA « E-mail: info@pemnet.com o Tel: +1-215-766-8853  Fax: +1-215-766-0143  800-237-4736 (USA Only)
° U.K. And Europe: Doncaster, England « E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
PE“ Asia/Pacific: Singapore * E-mail: singapore@pemnet.com e Tel: +65-6-745-0660 * Fax: +65-6-745-2400
Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988

Visit our PEMNET™ Resource Genter at www.pemnet.com CAGE-46384
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FLOATING*
SELF-CLINCHING
FASTENERS

Locking and Non-locking Threads

These fasteners provide load-bearing threads in thin sheets
and permit up to .030” / 0.76 mm adjustment for mating
hole misalignment.

The self-clinching feature offers fast and simple assembly.
The fasteners are squeezed into punched or drilled holes
using any standard press. The sheet remains flush on one
side, and the fastener is permanently locked in place.

Extra strength and support in assembly is obtained by the
threads of the floating nut extending fully into the retainer
shank (a unique PEM feature). A self-locking version of
the fastener is also offered. Uniformity of locking torque is
equivalent to NASM25027 specifications.

* Many PEM Type AS and AC self-clinching floating fasteners correspond
to sizes in US NASMA45938/11 specifications. Consult our Marketing
department for a complete Military Specification and National Aerospace
Standards Reference Guide (Bulletin NASM) or check our web site.

Double squares are a registered trademark

Always look for the square insert in a square
retainer to be sure you are getting PEM
brand fasteners and the best in self-clinching
performance.

Bottom view (same for both type fasteners)
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NON-LOCKING

Threads Extend into
Retainer Shank

No Protrusion

Positive
Stop

g

SELF-LOCKING

Part Number Designation

Y Y A Y
Type and  Thread Shank Finish
Material Code Code
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NON-LOCKING SELF-LOCKING

Types AS, AC Types LAS, LAC
E o T A =—  Threaded Top — — o
! e] Elliptically Formed 2 T2 j A
_ D IR eIn| C D T G
¢ J L
Float —.015” / 0.38 mm minimum, in all directions from center, .030” / 0.76 mm total.
All dimensions are in inches.
Type . Hole Min. Dist
Thread Non-Locking Self-Locking Thread | Shank (Sh‘;nk) o | Szein | ¢ D E | T, | T, | Hole
Size Fastener Material Fastener Material Code Code . Max. Max. | +.015 | Max. Max. CLTo
Max. | Thickness | +.003 Edoe
Steel Stainless Steel SteelSfainless Steel -.000 g
112-40 1 .038 .038
(#4-40) AS AC LAS LAC 440 5 054 054 .290 .289 290 | .360 130 | 190 .30
.138-32 1 .038 .038
2 (#6-32) AS AC LAS LAC 632 5 054 054 .328 327 335 | .390 130 | .200 .32
~ | .164-32 1 .038 .038
E (#8-32) AS AC LAS LAC 832 5 054 054 .368 .367 365 | .440 130 | .210 .34
o | .190-24 1 .038 .038
(#10-24) AS AC LAS LAC 024 5 054 054 .406 405 405 470 170 | 270 .36
.190-32 1 .038 .038
(#10-32) AS AC LAS LAC 032 2 054 054 406 405 405 | 470 170 | .270 .36
(?20220(; AS AC LAS LAC 0420 2 .054 .054 515 514 510 .600 210 | .310 42
250-28 | o AC LAS LAC 0428 | 2 054 | 054 | 515 | 514 | 510 | 600 | 210 | 310 | .42
(1/4-28) . . . . . . . . .
All dimensions are in millimeters.
Type : Hole Min. Dist
Tread Non-Locking Self-Locking Thread | Shank (Sh‘a‘nk) o | sizein | ¢ D E | T, | T, | Hole
: Fastener Material Fastener Material Code Code . Sheet Max. Max. +0.4 Max. Max. CLTo
Pitch Max. | Thickness 0.08 Edoe
Steel Stainless Steel Steel | Stainless Steel + 0 9
° 1 097 | 097
x IM3X05| AS AC LAS LAC M3 5 1.38 1.38 7.37 7.35 737 | 914 3.31 | 4.83 7.62
= . .
M 1 0.97 0.97
= M4 X 0.7 AS AC LAS LAC M4 5 138 138 9.35 9.33 928 | 1118 | 3.31 5.34 8.64
M5X0.8| AS AC LAS LAC M5 ! 097 097 10.31 | 10.29 | 10.29 | 11.94 | 432 | 6.86 9.14
2 1.38 1.38
M6 X 1 AS AC LAS LAC M6 2 1.38 1.38 13.08 | 13.06 | 12.96 | 15.24 | 5.34 | 7.88 | 10.67

MATERIAL & FINISH SPECIFICATIONS

Fastener Materials Standard Finishes Optional Finish ForI Use
n
Threads Retainer Nut |Retainer & Nut | Retainer & Nut| Retainer | Retainer Nut Retainer Nut (1)
Black Dry-film
Non-locking, | Self-locking, Zing |’1vt|ar Zin(ﬂ;r Lubricant per
Internal Internal 300 300 ASTI Passivated AS Passivated Passivated | MIL-PRF-46010 | Sheet
ANSI ANSI Heat- | Series Series B 633 and/or B 633 and/or and/or over Hardness
B1.1, 2B/ B1.1, 3B/ Treated | Stain- Stain- SC1 (5pm) tested per | SC1 (5pm) | tested per | Black | tested per Cadmium HRB 70 /
ANSI/ASME | ANSI/ASME | Carbon | less Carbon | less Type I, ASTM Tyre I, ASTM Dry-film ASTM Chromate HB 125
Type B1.13M, 6H | B1.13M, 6H Steel Steel Steel Steel Colorless A380 Colorless A380 Lubricant A380 Prime or Less
AS . . . . .
AC . . . . .
LAS . . . . . .
LAC . . . . . . .
Part number codes for finishes Zl None MD F

(1) HRB - Hardness Rockwell “B” Scale. HB - Hardness Brinell.

PennEngineering « www.pemnet.com ALA-3



INSTALLATION

.. Punch or drill the properly sized mounting hole in << PUNCH

sheet. Do not perform any secondary operations such

as deburring. Q \\[m\lln |RININRERIN] ||u11/1\uJ\ N

2. Place fastener into the anvil hole and place the

mounting hole over the shank of the fastener. .25” |
8 mm Min.

3. With the punch and anvil surfaces parallel, apply
sufficient squeezing force until flange contacts

mounting sheet. Sketch at right shows suggested é é ANVIL
tooling for applying these forces. Installation force and
performance data shown below. D

+.005” / +0.13 mm
+.010” / +0.25 mm

PERFORMANCE DATA"

Test Sheet Material
Thread Shank 2024-;3tA_Iuminum — 5052-H:4lAluminum — Cold-:otllgd Steel -
Code Code . etainer etainer . etainer etainer . etainer etainer
Ins}ﬁllsal)wn Pushout Torque-out Ins:flilsat)mn Pushout Torque-out Ins:a:;al)mn Pushout Torque-out
) (Ibs.) (in. Ibs.) ’ (Ibs.) (in. Ibs.) ) (Ibs.) (in. Ibs.)
1 220 65 1500 215 65 85
a
m| 440 2 3000 225 150 2000 225 80 3000 300 150
9 1 235 110 240 140 150
E 632 2 3000 275 150 2000 250 150 3000 300 175
P 1 240 110 250 140 300 150
e 2 3000 300 150 2000 265 150 3000 400 200
1 150 300 150 400 150
032 2 3500 300 200 2000 350 175 3500 450 200
- 2 5000 300 325 3000 400 305 5000 500 305
Test Sheet Material
Thread Shank 2024-T3 Aluminum - 5052-H34 Aluminum - Cold-Rolled Steel -
Code Code . etainer . etainer . etainer
Insl(akI:f)tlon Puat;;)ul Torque-out Insl(akl::)lmn Pu(s't;;wl Torque-out Insl(akl::)lmn Puat;;)ul Torque-out
) (Nem) (Nem) (Nem)
o M3 1 13.3 978 7.3 6.7 956 7.3 13.3 1334 9.6
: 2 13.3 1000 16.9 8.9 1000 9 13.3 1334 16.9
s WA 1 13.3 1067 12.4 8.9 1112 15.8 13.3 1334 16.9
2 15.6 1334 16.9 8.9 1178 16.9 13.3 1779 22.6
M5 1 15.6 1334 16.9 8.9 1334 16.9 15.6 1779 16.9
2 16.6 1334 22.6 8.9 1556 19.7 15.6 2001 22.6
M6 2 222 1334 36.7 13.3 1779 36.7 22.2 2224 36.7

(1) The installation, pushout and retainer forque-out values reported are averages when all installation specifications and procedures
are followed. Variations in mounting hole size, sheet material and installation procedure will affect this data. Performance testing of
this product in your application is recommended. We will be happy to provide samples for this purpose.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

PennEngineering®
North America: Danboro, PA 18916 USA ¢ E-mail: info@pemnet.com e Tel: +1-215-766-8853  Fax: +1-215-766-0143 » 800-237-4736 (USA Only)
° U.K. And Europe: Doncaster, England « E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
PE“ Asia/Pacific: Singapore * E-mail: singapore@pemnet.com e Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 * Fax: +86-21-5868-3988
; Visit our PEMNET™ Resource Center at www.pemnet.com CAGE-46384
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PEM® CONCEALED-HEAD
STUDS* AND STANDOFFS

These studs and standoffs ensure permanent mounting in metal

sheets as thin as .062 in. /1.6 mm. 'x,,

The fastener head is locked securely in a blind, milled hole and is LY
able to handle substantial loads. The concealed-head feature allows
the side of the sheet opposite installation to remain smoaoth.

Back side of sheet

Sheet preparation only requires a milled blind hole to the remains smooth

recommended minimum depth. Center-cutting end mills for hole
preparation are available from PennEngineering. Installation of the
concealed-head studs and standoffs is simple using a hollow punch
and solid anvil. Place the head of the fastener in the hole and insert

using any standard press. Displaced sheet metal flows smoothly
around the head into the undercut.

* Some PEM® self-clinching concealed-head studs meet NASMB3540 specifications. For a
complete Military Specification and National Aerospace Standards Reference Guide (Bulfletin
NASM) consult our Marketing Department or check our web site.

5

T lll'h'll_h'l L

Part Number Designation

©-00

P AT

\/ \

\

Type and Thread Length ’
Material Code Code Concealed-head Stud Concealed-head Standoff

©Copyright 1997 PennEngineering.
CH-2 PennEngineering » www.pemnet.com



ALUMINUM AND STAINLESS STEEL STUDS TYPES CHA, CFHA, CHC, CFHC

A
s Ty b
| 1
=l = 0627 /1.6 mm Max. e
All dimensions are in inches.
Type Length Code “L” +.015 Win | Blind | Min. Min | o
Thread | Fastener Material | Thread (Length code is in 16ths of an inch) Sheet |Mounting | Depth | E c Dist. | Hole in
Size Code Thick- | Hole Dia. | of Blind |\ 0 1 p1g | max. | HOlE | Attached
inum| Stainless 250 | 315 | 500 65 | 750 | 1.00 | ness | +008 | Hole T SO Tpans
Alumm_um Steel : . d d . d -000 ) To Edge
a 40| CHA™ | CHC
" (1;‘24‘(‘]()’ o] M0 | 4 6 8 | 0 | 12 | A [ arp (ER M g | a7t | ase | 13
=1 138-32 | CHA™ | CHC 062 043 | 043
2| (#6.52) [~ oFA [ cie | ©%2 4 6 8 10 12 16 03| 218 o5 T ors ] 20 | 212 | 188 | 160
= . . .
32| CHA™ | CHC
&%4332? A ore | 892 4 6 8 10 12 16 8g§ 290 8‘7‘2 ggg 328 | 289 | 219 | .85
190-32 | CHA® | GHC™ | .= | 6 3 10 12 16 007 1 aro [~ L 0% 0 a0 | a1 | 250 | 210
(#10-32)| CFHA™ | CFHC 093 | - 075 | 075 | - : : :
All dimensions are in millimeters.
Type o i Blind Min. Min. Max
Thread | Fastener Material | Threa Length Code °L" +0.4 Sheet Mouting | DERED Dist '
! s i TH g ; A E C Hole In
Size x  staintess | Code (Length code is in millimeters) Thick- | Hole Dia. | LY | Max. | =025 | Max. | MO | Ataches
) Aluminum Steel ness +0.08 (1) To Edge Parts
> CHA'™ | CHC 1.6 1.1 1.1
- M3X 05 oce T orn | M3 6 8 10 | 12 | 16 | 20 | NA ] 487 o T yor ] 521 | 435 4 3.6
s CHA'™ | CHC 1.6 1.1 1.1
MAX 07— oms ] M 6 8 10 | 12 | 16 | 20 | 25 o, 787 o T o7 ] 838 | 735 | 56 | 46
CHA | CHC s 1.6 14 14
M5 X 08— ers | M5 NA | NA |10 | 12 | 16 | 20 | 25 [, 798 [ qer ] 889 | 79 6.4 5.6

(1) Blind holes may be deeper than minimums except where sheet material is at or near minimum thickness.

Fasteners should always be installed so the flange is flush with the surface of the sheet.
NS Not stocked. Available on special order.
NA Not available.

Look for the PEM
dimple trademark.

~&

PennEngineering ¢ www.pemnet.com CH-3



STAINLESS STEEL STANDOFFS TYPES CSS, CSOS

TYPE CSS TYPE CSOS
|
B
i
A L =—n L H =
All dimensions are in inches.
e (Longth code J 16t of an inch) Mi Bind | go | e Mi
ength code is in 16ths of an incl in. : ep ep in.
Thread | FISEETEI | pprgqq +.002 -.005 Sheet | Jounling | "y il || B e Hoo| Dist.
Size - Code Thick- +003 Blind Thread Max. (4)' Max. Nom. | Hole C/L
Stainless 187 | 250 | 312 | .375 | 500 | .625 | .750 | 1.00 | ness | Tgqn | Hole T To Edge
Steel : (1) (2)
2 (2124‘;']()] CCSSOSS 440 32 4 5 6 84 | 10% | 121 | 161 822 213 g;g .188 g;‘g 165 212 .250 .188
= [.138-32 | €SS .062 .043 .043
% @ @ @) @) 3) N
E (#6-32) [ 0308 632 3 4 5 6 8 10 12 161 093 .290 7% .250 7% 213 .289 312 219
o | .164-32 | CSS 8 @ @ @ @ @ @ 062 .043 .043
(#8-32) [ 0308 832 8 4 5 6 8 10 12 16 093 312 075 .250 075 245 311 344 .250
.190-32 | CSS S @ @ @ @ @ @ @ |_-062 .043 .043
(#10-32) [ CS0S 032 8 4 5 6 8 |10 12 16 093 344 075 375 075 290 .343 375 .281
.250-20 | GSS I3 @ @ @ @ @ @ |_-062 .043 043
(1/4-20) [ CS08 0420 8 4 5 6 8 10 |12 16 093 .390 075 375 075 .354 .389 438 375
All dimensions are in millimeters.
i Mi Bind | g | Depi Mi
Thread | Fastener Length Code “L” in. Mounting ep ep B n.
Size x | Material Thread (Length code is in millimeters) Sh_eeE Hole of Full A Max. ¢ H Dist,
Pitth  [Stainiess Code +0.05 - 0.13 Thick Diameter ?{Iulld ThrTead Max. @) Max. Nom. I;oIEdC/L
: : ness ole o Edge
. Steel W8 | @
- CSS 1.6 1.1 1.1
ﬁ M3 X 0.5 0S0S M3 4@ | 6@ 80 | 10® | 125 | 16% | 20% | 25% 94 5.41 191 5 191 4.2 5.39 6.35 4.8
[ CSS e @ ) @ @ 08 o8 1.6 1.1 1.1
s [M4X07 0S0S M4 45 | 6 8 | 10 12 16 2013 | 253 24 7.92 191 6.5 101 6.23 7.9 8.74 6.4
M5 X 0.8 CCSSOSS M5"s 4@ | 6@ 8@ | 10 12 | 16® | 209 | 25© ;2 8.74 11 ;1 9.6 11 '911 7.37 8.72 9.53 7.2
M6 X1 | CSOS Me"s 4@ | 6@ 8@ | 10 12 | 16® | 209 | 25© 2.4 9.9 1.91 9.6 1.91 9 9.89 | 11.11 9.5

(1) Blind mounting holes may be deeper than minimums except where sheet material is at or near minimum thickness.
Fasteners should always be installed so the flange is flush with the surface of the sheet.

(2) For shorter standoff lengths, when “L” is less than “T”, minimum thread depth will be equal to “L”. Screws with lengths
exceeding “L” should not be used for they may cause “jacking-out” of standoff from the sheet.

(3) Type CSS and CSOS are blind at hex end.

(4) If standoff is used as a bushing, the hole in attached part must not exceed “B” plus .020” / 0.51 mm.

(5) Type CSOS is blind at hex end. *

NS  Not stocked. Available on special order. —

Look for the

PEM two groove

trademark.

PennEngineering ¢ www.pemnet.com CH-4



PERFORMANCE DATA"

(1) The installation and pullout values reported are averages when all installation specifications and procedures are followed.

Variations in mounting hole size, sheet material and installation procedure will affect this data. Performance testing of this

product in your application is recommended. We will be happy to provide samples for this purpose.
(2) Not applicable.

CH-5 PennEngineering » www.pemnet.com

Test Sheet Material Test Sheet Material
e Tiasing |__Colt-rolled Steel | 5052-H34 Aluminum e Tigharing |__Cold-rolled steel | 5052-H34 Aluminum
Type ca Torque Installa- Installa- Type ied Torque Installa- Installa-
Code (in. Ibs.) tion Plllllnlum tion Plil'lllﬂlll Code (Nem) tion Pulllluut tion Pulrl|uul
(bs.) | UbS) | (s, (Ibs.) (kN) (N) (kN) (N)
Concealed-head Standoffs Concealed-head Standoffs
440 4.75 4,000 300 2,800 200 M3 55 17.8 1330 125 890
085 632 8.75 4,500 350 3,000 240 €SS M4 2 213 1775 17.8 1200
832 18 4,800 400 4,000 270 M5 36 245 2000 22.2 1290
032 32 5,500 450 5,000 290 Vi3 1 100 1465 129 975
440 38 4,300 330 2,900 220 S M4 1.6 236 1955 17.8 1335
632 7 5,000 360 3,200 240 3] M5 2.9 267 2665 222 1775
€S0S 832 14.4 5,300 440 4,000 300 = M6 7.2 28.9 2860 24.4 1915
032 25.6 6,000 600 5,000 400 [ Concealed-head Studs
A 0420 64 6,500 650 5,500 430 H
o eT—— = M3 05 8 1065 6.2 575
A gncealec-head studs CHC M4 2 17.8 1200 12.5 800
- 440 4.75 1,800 240 1,400 130 M5 36 222 1290 17.8 930
o| cHe s I 2500 | 260 1 1.800 | 160 M3 05 8.9 1065 67 890
£ 18 | 4000 | 270 1 2800 | 180 CFHC M4 2 147 | 1955 | 133 1375
e 32 | 5000 | 200 | 4000 | 210 M5 36 178 | 3020 | 156 | 1600
440 4.75 2,000 240 1,500 200 M3 03 (@) @) 6.2 555
CFHe 232 9 2700 | 350 1 2500 | 260 CHA M4 12 @ @) 1255 645
sz |52 | 000 [ o0 | 3500 | ae0 we 1ot | @ [ @ | 178 | e
'2 > : M3 03 @) ) 6.7 845
R E 2; 2 2; T CFHA | M4 12 (2) (2) 133 [ 1065
: : M5 2.16 @ 2) 156 1330
CHA 832 10.8 2 () 2.800 145
032 19.2 () (2) 4,000 170
440 2.85 (2) (2) 1,500 190
CFHA 632 5.4 2 ) 2,500 220
832 10.8 2 () 3,000 240
032 19.2 @) @) 3,500 300




MATERIAL & FINISH SPECIFICATIONS

Threads Fastener Materials Finish For Use In Sheet Hardness
Type AnsE|x;e1r."1a|2A/ Aué'rml’zs/ 2024-T4 300 Series | o Finish Pa:lsl:i‘;aolred Torless | 50orLess
ANSI/ASME | ANSI/ASME | Aluminum | Stainless Steel tested per | °" the Rockwell jon the Rockwell
B1.13M,6g | B1.13M, 6H ASTM A380 B” Scale B” Scale
CHA . . . ;
CFHA . . . .
CHC . . . .
CFHG . . . .
CSS . . " .
£S0S . . . .

INSTALLATION

1.
2.
3.
4.

Mill a blind hole to the correct minimum depth.*
Place fastener into anvil hole.

Place the sheet over the shank of the fastener.

until flange is flush with mounting sheet.

With punch and anvil surfaces parallel, apply squeezing force

*End mills available from PennEngineering. See chart below. Fasteners may be

installed into through holes.

ANVIL “D" DIMENSIONS

All dimensions are in inches. (+.003 -.000)

Type Thread Code
440 632 832 032 0420

a

CHA
£3] -
= CHC 127 152 179 .205
B
=z gE:é 27 152 179 205 -
=)

CSS

308 170 218 250 295 .358

END MILL DESIGNATIONS

Double-ended, two-flute H.S.S. center-cutting end mills are

available from stock.

PennEngineering does not manufacture center-cutting
end mills, but we do keep a supply in stock for your

convenience.

RoHS compliance information can be found on our website.

PennEngineering®

I E“®
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Types CFHA, CFHC, CHC, CHA
Concealed-head studs

Types CSOS, CSS
Concealed-head standoffs

PUNCH
L AL = .;',_'.\.'.' oy ey "".\_'.:!
hin pan i 20 Sl . -Li*_._;_:_-'_-‘:‘i
| Pl o
" g .'.- 1 - E
s oy -
A L+ 25077 7| | L+.25077
.. 6.35mm .| | 6.35 mm
"‘. | | 1 |
1 A {
iy ¥ . o ol
" V. | P : o #
: ANVIL
- D —=
All dimensions are in millimeters. (+0.08)
Type Thread Code
M3 M4 M5 M6
O CHA
= CHC 3.4 44 5.4 -
=
CFHA
i _
s CFHC 3.4 44 5.4
CSS
€505 4.33 6.36 75 9.13
Thread Required Size PEM
Code Fastener Type End Mill | Part No.
440 M3 CFHC, CHC, CFHA, CHA Studs 727 CHM-172
g CS0S, CSS Standoffs 213" CHM-213
532 CFHC, CHC, CFHA, CHA Studs 213" CHM-213
CS0S, CSS Standoffs .290” CHM-290
832 M4 CFHC, CHC, CFHA, CHA Studs .290” CHM-290
i CS0S, CSS Standoffs 312" CHM-312
032 M5 CFHC, CHC, CFHA, CHA Studs 3127 CHM-312
: CSO0S, CSS Standoffs .344” CHM-344
0420, M6 CS0S Standoffs .390” CHM-390

Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

North America: Danboro, PA 18916 USA ¢ E-mail: info@pemnet.com e Tel: +1-215-766-8853 * Fax: +1-215-766-0143 « 800-237-4736 (USA Only)

U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580

Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com o Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988

Visit our PEMNET™ Resource Center at www.pemnet.com

CAGE-46384
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PEMSERT"
SELF-CLINCHING
FLUSH FASTENERS

PEMSERT self-clinching flush nuts are designed to be
completely flush in sheets as thin as .060 in. / 1.5 mm.

These fasteners are ideal for applications where a thin sheet
requires load-bearing threads but still must remain smooth,
with no protrusions on either surface. The PEM flush nut can
be installed easily by squeezing it into a round, punched or
drilled hole in metal sheets. When the fastener is installed, both
the top and the bottom of the sheet remain smooth, enhancing
the functional and cosmetic qualities of the entire assembly.
PEMSERT self-clinching flush nuts can be installed in metal
sheets before bending and forming. This can provide strong
threads in places which would be inaccessible for installation
after chassis are formed.

PEM flush fasteners are strong too. The hexagonal head along
with the proven PEM self-clinching design ensures high axial
and torsional strength and PEMSERT Type F fasteners meet US
NASM45938/4 specifications.*

*To meet national aerospace standards and to obtain testing documentation, product
must be ordered to NASM45938/4 specifications. Consult our Marketing department
for a complete Military Specification and National Aerospace Standards Reference
Guide (Bulletin NASM) or check our web site.

F-2  PennEngineering » www.pemnet.com
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Type Thread Shank
Code Code
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Profile for Profile for -2, -3, -4,

-1 shank code. & -5 shank codes.
[} A
C T (o3
] |
N N

Clinching profile may vary.

All dimensions are in inches.

A Hole Size s
Thread Thread Shank Sheet C H Min. Dist. Hole
Size Type Code Code (SJI':)'ZK) Thickness +_|(']10§hfﬁ}m Max. Nom. G/L To Edge
.086-56 1 .060 .060-.090
F 256 A72 a7 .188 .23
(#2-56) 2 .090 .091-UP
112-40 1 .060 .060-.090
F 440 172 a7 .188 .23
g (#4-40) 2 .090 .091-UP
- .138-32 1 .060 .060-.090
F 632 213 212 .250 27
21 #6-32) 2 090 091-UP
Z
.164-32 1 .060 .060-.090
=] F 832 290 .289 312 .28
(#8-32) 2 .090 .091-UP
.190-32 1 .060 .060-.090
F 032 312 311 .343 .31
(#10-32) 2 .090 .091-UP
3 120 .125-.155
-3/540'2200 F 0420 4 151 156-.186 344 343 375 34
(1/4-20) 5 182 187-UP
All dimensions are in millimeters.
Thread A Hole Size I,
p Thread Shank Sheet C H Min. Dist. Hole
Spllzlzi:( Type Code Code (Sh:;'.k) Thickness Irlg.hueset Max. Nom. C/L To Edge
1 1.53 1.53-2.3
NS
M2 x 0.4 F M2 2 23 5 32-UP 4.37 4.35 4.8 6
1 1.53 1.53-2.3
o M2.5 x 0.45 F M2.5 5 53 539-0p 4.37 4.35 4.8 6
o 1 153 153-2.3
: M3 x 0.5 F M3 2 23 532-UP 4.37 4.35 4.8 6
s 1 1.53 1.53-2.3
M4 x 0.7 F M4 2 23 532-UP 7.37 7.35 7.9 7.2
1 1.53 1.53-2.3
M5 x 0.8 F M5 2 23 532-UP 7.92 7.9 8.7 8
3 3.05 3.18-3.94
M6 x 1 F M6 4 3.84 3.96-4.72 8.74 8.72 9.5 8.8
5NS 4.63 4.75-UP

(NS) Not stocked. Available on special order.

FASTENER MATERIAL: 300 Series Stainless Steel.
FINISH: Passivated and/or tested per ASTM A380.

FOR USE IN SHEET HARDNESS: 70 or less on the
Rockwell “B” Scale.

THREADS: Internal, ANSI B1.1, 2B / ANSI / ASME
B1.13M, 6H.

PennEngineering « www.pemnet.com F-3



INSTALLATION
PUNCH

1. Punch or drill properly sized round mounting hole in sheet. Do not TN
perform any secondary operations such as deburring.

2. Place shank of fastener into mounting hole, preferably the punch
side. [ |

-
V==
<>

3. With punch and anvil surfaces parallel, apply sufficient squeezing
force only to embed hexagonal head flush in sheet. The metal
displaced by the head flows evenly and smoothly around the
back-tapered shank of the fastener, securely locking it into place
with high pullout resistance while at the same time, the embedded ~—
hexagonal head provides high torque resistance. ANVIL

PERFORMANCE DATAY

Thread Shank | Aial Tensile Max. Screw® 5052-H34 Aluminum Tes Shee e Cold-rolled Steel
Code Code Sl(rlf]:g; h Tlghlg: mIgsT c)quue Installation Pushout Installation Pushout
: - Ibs. (Ibs.) (Ibs.) Ibs.) (Ibs.)
256 12 130 150 2000 200 3000 200
[a]
= 440 12 165 250 2000 200 3000 200
=
= 632 12 190 350 2000 200 3000 200
]
832 ; 230 5.25 2000 240 4000 240
032 ; 280 7,50 2500 240 4000 240
3
0420 4 1035 36 3500 640 4500 840
5
Thread Shank | Axial Tensile Max. Screwt? 5052-H34 Aluminum e Shee ere Cold-rolled Steel
Code Code Strength Tightening Torque - -
(kN) (Nem) Installation Pushout Installation Pushout
(kN) (N) (kN) (N)
M2 ; 057 0.16 8.9 890 13.3 890
0 M2.5 ; 0.68 0.23 8.9 890 133 890
~
e M3 12 0.85 0.36 8.9 890 133 890
s
M4 12 1 0.58 8.9 1068 17.8 1068
M5 12 13 0.88 114 1068 17.8 1068
3
M6 1 45 37 15.6 2847 20 3736
5

(1) The installation and pushout values reported are averages when all installation specifications and procedures are followed. Variations in mounting hole size,
sheet material and installation procedure will affect this data. Performance testing of this product in your application is recommended. We will be happy to
provide samples for this purpose.

(2) Head may bend and/or fail if screw is over-torqued beyond these values.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

PennEngineering®
North America: Danboro, PA 18916 USA « E-mail: info@pemnet.com © Tel: +1-215-766-8853 « Fax: +1-215-766-0143 « 800-237-4736 (USA Only)
o U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
PE“ Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com o Tel: +65-6-745-0660 © Fax: +65-6-745-2400
Shanghai, China « E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988
; Visit our PEMNET™ Resource Center at www.pemnet.com

CAGE-46384
F-4



I E"®

.LF—CLINCHING

306
Revised 606



SELF-CLINCHING STUDS
AND PINS

FH (flush-head) Studs are installed by placing them in punched or
drilled holes in the sheets and squeezing into place with any standard
press. The squeezing action embeds the head of the stud into the sheet.
The metal displaced by the head flows smoothly and evenly around
the ribs and into the annular groove — creating a flush-head assembly
and securely locking the stud into the sheet with high torque-out and
pushout resistances. (See page FH-4). Also available unthreaded on
special order. (See page FH-5)

TFH (non-flush) Studs are for sheets as thin as .020 inches / 0.51
mm. They may also be used in thicker sheets where flush head studs are
not required. TFH studs are installed in the sheets in the same manner
as flush-head studs; however, different punches and anvils are required.
When installed, the TFH stud will be securely locked into the thin sheet
with ample torque-out and pushout resistances. The stud head will not
be flush but will project above the sheet surface approximately .025 in.
/0.64 mm. (See page FH-6)

HFH (high-strength) Studs replace weld studs with easier
installation at lower costs. The large stud head which projects above
the sheet material distributes the axial tightening force over a large area
thereby improving pull through resistance. (See page FH-7)

HFHB (BUSBAR®) Studs are ideal for applications which demand
superior electrical/mechanical attachment poeints. Phosphor bronze
studs offer twice the conductivity of carbon steel studs.

(See page FH-7)

FHL (low-displacement head) Studs install closer to the edge
of a sheet than standard studs without causing that edge to bulge.
Depending on thread size, Type FHL studs can be installed from 25%
to 50% closer to the edge of a sheet than standard self-clinching studs.
(See page FH-8)

FH4 & FHP (flush-head) Studs for Stainless Steel are
designed to provide strong threads in stainless steel sheets as thin as
.040” /1 mm. Type FHP studs have high corrosion resistance. Both
types are designed for use in stainless steel sheets with a hardness of
92 or less on the Rockwell “B” scale. {See page FH-9)

TPS (flush-head) Pilot Pins satisfy a wide range of positioning,
pivot, and alignment applications. The chamfered end makes mating
hole location easy. (See page FH-10)

HFE (high-strength) Studs are designed with an enlarged head
diameter to provide high-strength in sheets as thin as .040” / 1 mm.
(See page FH-11)

Dog Point and Anti Cross-Thread Options
(See page FH-12)
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PEM?® Self-clinching Stud Selector Guide

Application Requires:

PEM

Stud |Page Sheet thickness High Mounting into | CGompatibility | Limited High Reduced

Type | Na. Flush-head | High-strength as thin as electricl:all stainless steal | with aIu.n]inum corlrosion cor.rosion centerlline-to- Unthrgaded

020" /0.51mm | conductivity sheets anodizing resistance | resistance | edge distance pin

FH 4 o (1)
FHA | 4 o o o 1)
FHL | 8 o o

FHLS | 8 ° o o

FHS | 4 o o (1)
FH4 | 9 o . .

FHP | 9 o ° °

HFH | 7 .

HFHB | 7 °

HFHS | 7 ° o

TFH | 6 o

TFHS | 6 ° o

TPS | 10 ° ° *
HFE | 11 .

Standard product features shown above. Studs can also be custom designed to meet your exact application requirements.
(1) Also available unthreaded on special order. See page FH-5.

To be sure that your are getting
genuine PEM® brand self-clinching
studs, look for the “dimple”
trademark. (Reg. Pat. & TM. Off. of
the U.S. and other countries.)

The Trademark for &
I }
Quality A :‘ )
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TYPE FH/FHS/FHA

¢ Flush-head for sheet thickness of
.040" / 1 mm and greater.

unthreaded length

All dimensions are in inches.

Look for the PEM
| “Dimple” Trademark

Type Length Code “L” £.015 Min. Hole | Max. Min.

; (Length Code in 16ths of an inch) Sheet |Sizein | Hole Dist.

Tgri::d Fastener Material Tg‘md Thick- | Sheet in . :15 M:x Hole
Steel | Stainless | Alu- ness | +.003 | Attach.| = | CL
ghess | 20 | a2 | 315 | s | 62 | 750 | a5 | o0 |15 | s | O | | o s

(3‘%6556? FH | FHS | NA | 256 | 4 | 5 6 | 8 | 10 | 129 | NA | NA | NA | NA | 040 | 085 | 105 | 144 | 075 | 187
-212;140 FH | FHS | FHA | 440 | 4 | 5 6 | 8 | 10 | 12 |14 | 16n | NA | NA | 040 | 111 | 135 | 176 | .085 | 219

o | #4a0)

B113882 ) e | s [ PHA [ 632 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24v | 040 | 137 | 160 | 206 | .090 | 250

= | (#6-32)

a &%43322) FH | FHS | FHA | 832 | 4 | 5 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24%s | 040 | 163 | 185 | 237 | 090 | 281
(ﬁgﬁ) FH | FHS |FHAws| 024 | NA | 5% | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24w | 040 | 189 | 210 | 256 | 100 | 281
(;198_-??22) FH | FHS | FHA | 032 | NA | 5% | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 | 040 | 189 | 210 | 256 | 100 | 281
(5?40_.22(?) FH | FHS | FHA |0420| NA | NA [ 6w | 8 | 10 | 12 | 14 | 16 | 20 | 24 | 062 | 249 | 270 | 337 | 135 | 312
(g;]gjg) FH | FHS | NA |0518| NA | NA | NA | 8s | 10 | 12 | 14 | 16 | 20 | 24 | 093 | 311 | 333 | 376 | 160 | 375

All dimensions are in millimeters.

Type Min. Hole Max. Min.
Towead | Faslener Material | Threa Length Code “L” +0.4 Sheel | siggin | MO |y | g | B
Pitch | Steel | Stainless| Aly- | GO (Length Gode in millimeters) ness | SO | aacn, | *04 | Max ) gy
Steel | minum (1) ) Parts to Edge
M25x045| FH | FHS | FHA |M25| evs | gus | fonus | ons | 15w | 1ns | NA | NA | NA | NA | 1 | 25 | 31 | 41 | 195 | 54

Ol m3xo5 | FH | FHS | FHA [ M3 | 6% | 8 | 10 | 12 | 15 | 18 | 20w [ 25w | NA | NA | 1 | 3 | 36 | 46 | 21 | 56

~

B |m3sxo6| FH | FHS | FHA 3svs| 6 | 8 | 10 | 12 | 15 | 18 | 20 | 25 | 30 | NA | 1 |35 | 41 | 53 | 225/ 64

s
M4x07 | FH | FHS | FHA | M4 | 6% | 8 | 10 | 12 | 15 | 18 | 20 | 25 |30 [3s% | 1 | 4 | 46 | 59 | 24 | 72
M5x0.8 | FH | FHS | FHA | M5 | NA | 8us | 10 | 12 | 15 | 18 | 20 | 25 | 30w | 358 | 1 5 | 56 | 65 | 27 | 7.2
Mex1 | FH | FHS |FHA| M6 | NA | NA | 10 | 12 | 15 | 18 | 20 | 25 | 30 | 35 |16 | 6 | 66 | 82 | 3 | 79
Mex1.25 | FH | FHS | NA [ M8 | nNA | NA | NA [12ns | 15 | 18 | 20 | 25 | 30 | 35 | 24 | 8 | 86 | 96 | 37 | 96

NS Not Stocked, available on special order.
NA Not Available.
(1) See page FH-13 for installation tool requirements.
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TYPE FH/FHN/FHS/FHA UNTHREADED STUDS

¢ Flush-head for sheet thickness of
.040" / 1 mm and greater. Laok for the PEM
“Dimple” Trademark

b= L
PEM® unthreaded studs . T
are only available on b T
special order. See page i P i
FH-10 for standard b J
diameter pins.
[ 5
All dimensions are in inches.

(1) Type Length Code “L” £.015 Min Hole Min.
Nominal ; Pin (Length Code in 16ths of an inch) * | Sizein Dist.
“Pin Fastener Materal Dia. Tsl:‘l(::f(' Sheet | fo| S | Hole
et St(ez';' Stamess) M- 1 Code | 5 | st2 | 475 | 500 | 625 | 750 | 875 | 100 | 125 | 150 | pess o ) mcE/dLge

073 FH | FHN | FHS | FHA | 073 4 5 6 8 10 NA NA NA NA NA | .040 | .085 | .15 | .0765| .19

.084 FH | FHN | FHS | FHA | 084 4 5 6 8 10 12 NA NA NA NA | .040 | 099 | .16 | .085| .22

.094 FH | FHN | FHS | FHA | 094 4 5 6 8 10 12 NA NA NA NA | .040 | .111 18 | 085 | 22

103 FH | FHN | FHS | FHA | 103 4 5 6 8 10 12 NA NA NA NA | .040 | 118 | .18 | .085| .22

.106 FH | FHN | FHS | FHA | 106 4 5 6 8 10 12 14 16 20 NA | .040 | 125 | 19 | .090 | .22

116 FH | FHN | FHS | FHA | 116 4 5 6 8 10 12 14 16 20 NA | .040 | 137 | .21 | .090 | .25

120 FH | FHN | FHS | FHA | 120 4 5 6 8 10 12 14 16 20 24 | 040 | 137 | 21 | .090| .25

137 FH | FHN | FHS | FHA | 137 4 5 6 8 10 12 14 16 20 24 | 040 | 157 | .23 | .090 | .28

UNIFIED

A4 FH | FHN | FHS | FHA | 141 4 5 6 8 10 12 14 16 20 24 | 040 | 163 | .24 | .090 | .28

160 FH | FHN | FHS | FHA | 160 4 5 6 8 10 12 14 16 20 24 | 040 | 189 | .26 | .100 | .28

167 FH | FHN | FHS | FHA | 167 | NA 5 6 8 10 12 14 16 20 24 | 040 | 189 | .26 | .100 | .28

A73 FH | FHN | FHS | FHA | 173 | NA 5 6 8 10 12 14 16 20 24 | 040 | 197 | .26 | .100 | .28

.207 FH | FHN | FHS | FHA | 207 | NA 5 6 8 10 12 14 16 20 24 | 062 | 236 | .32 | 135 | .31

215 FH | FHN | FHS | FHA | 215 | NA NA NA 8 10 12 14 16 20 24 | 062 | 250 | .34 | 135 .31

223 FH | FHN | FHS | FHA | 223 | NA NA NA 8 10 12 14 16 20 24 | 062 | 250 | .34 | 135 .31

273 FH | FHN | FHS | FHA | 273 | NA NA NA 8 10 12 14 16 20 24 | 093 | 312 | .38 | .160| .38

281 FH | FHN | FHS | FHA | 281 NA NA NA 8 10 12 14 16 20 24 | 093 | 312 | .38 | .160| .38

All dimensions are in millimeters.

(1) Type . Min.
i i Min. | Hole i
Nominal i Pin L Dist.
Pin Fastener Watera Dia. Length Code “L” 0.4 Sheet | Sizefn | B S ] Hole
Diameter Steel Stainless| Alu- | Code (Length Code in millimeters) Thick- | Sheet | =0. e
Ps0.05 (2 | Steel |minum ness | +0.08 ) 1o dge

3 FH | FHN | FHS | FHA [3mm| 6 8 10 12 15 18 20 25 30 NA 1 3.5 53 | 23 | 64

METRIC

4 FH | FHN | FHS | FHA {4mm| NA 8 10 12 15 18 20 25 30 35 1 41 6 23 | 741

5 FH | FHN | FHS | FHA [5mm| NA 8 10 12 15 18 20 25 30 35 1 5.5 75 | 255 76

(1) Other pin diameters can be specified.

(2) See chart on page FH-13 for details.

(3) Pin diameter may exceed max. in this region.
NA  Not Available.
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TYPE TFH/TFHS

o Non-flush for sheets as thin as

020" / 0.51

mm.

"y

|

Al

All dimensions are in inches.

Dimple in head
identifies TFH/
TFHS

unthreaded length

Look for the PEM

“Dimple” Trademark

Type Length Code “L” .01 sMnm' sﬂole ﬁ'alx yi"-

Fastener Material Length Code in 16ths of an inch eet | Sizein | Hole ist.

Thread S| Thread (Leng ) Thick- | Sheet | in | B[S | T | Hole

78 | gion| Stainless| Code ness | +.003 | Attach. +015 | Max. | Max. oL

Steel 250 | 32| a5 | sw | e | 70 | e | e |12 s || (e o e

(%826% TFH | TFHS | 256 | 4vs | svs | gus | g | 1oms | 12us [ NA | NA | NA | NA | 020 | 085 | 105 | 141 | 070 | 025 | 187
(o]

E (2‘24%()’ TFH | TFHS | 440 | 4 | 5 | 6 | 8 | 10 | 12 |14 | NA | NA | NA | 020 | 111 | 135 | .176 | 070 | 025 | 219

z &%83% TFH | TFHS | 632 | 4 | 5 | 6 | 8 | 10 | 12 | 14%s | 16ms | 20% | 248 | 020 | 137 | .160 | 203 | 070 | .025 | 250

&6843% TFH | TFHS | 832 | 4 | 5 | 6 | 8 | 10 | 12 | 14vs | 16ns | 20n | 24ns | 020 | 163 | 185 | 234 | 070 | 025 | 281

(;193_-2221) TFH | TFHS |o24vs | NA | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 | 020 | 189 | 210 | 250 | 090 | .025 | 281

(;193_-522) TFH | TFHS | 032 | NA | 5% | 6w | 8 | 10 | 12 | 14 | 16ns | 20m | 24w | 020 | 189 | 210 | 250 | 090 | .025 | 281

All dimensions are in millimeters.

Type Min. | yoie | Max. Min.

Tread | Fastener M;::.TI Thread Length Cade *L” 0.4 Sheel | iggin | M€ | 4 | s | 7 | DS

Ol Piteh | Steel | less Code (Length Code in millimeters) ness Sli]le;‘; Attach. +0.4 | Max. | Max. oL

© Steel {1 | Parts to Edge
]

2 M3x0.5| TFH | TFHS | M3 | 6 | 8 | 10 | f2 | 15 | 18 | 20| 25%) NA | NA | 051 | 3 | 36 | 45 | 18 | 064 56

M4x0.7| TFH | TFHS | M4 | NA | 8w | 10 | 12 |15 | 18 | 20| 25us | 30ns | 35w | 051 | 4 | 46 | 58 | 18 | 0.64 | 7.2

Msx0.8| TFH | TrHS | M5 | na | 8w | 10 | 12 | 15 | 18 | ooms| 25ns | 3oms (35w [ 051 | 5 | 56 | 64 | 23 | 064 | 7.2

NS Not Stocked, available on special order.

NA Not Available.

(1) See page FH-13 for installation tool requirements.
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TYPE HFH/HFHS/HFHB

¢ For high-strength applications in Look for the PEM
sheets as thin as .050” / 1.3 mm. T b i L - ‘Dimple” Trademark

o Type HFHB for superior electrical/
mechanical attachment in copper.

unthreaded length

All dimensions are in inches.

Type Length Code “L” £.015 Nin Hole Max. Min.
(Length Code in 16ths of an inch) | Sizein H_ole Dist.

Thread Fastener Material Thread Sheet H S T
Size Code Thick- | SHEEL W0 0 | Max. | max. | MOl
Steel | Stainless | Phosphor 500 | 750 | 1.00 | 125 | 1.50 | 1.75 | 2.00 | pess | *+005 | Attach. | & ' : CL
a Steel Bronze (1) -.000 | Parts to Edge

=] -

= (;1983?22) HFH | HFHS | HFHB | 032 | &% | 12 | 16 | 20 | 24ns | ogns | 3ows | 050 | 190 | 250 | 300 | 105 | 040 | 415
& (-125’40_'22(?) HFH | HFHS | HFHB | 0420 | 8% | 12 | 16 | 20 | 24vs | 28 | 320 | 060 | 250 | 312 | .380 | .125 | .050 | .460
(;J?;}gjg) HFH | HFHS | HFHB | 0518 | 8% | 12 | 16 | 20 | 24 | 28%s | 3ows | o075 | 312 | 375 | 480 | 140 | 070 | 500

(/61| HFH | HFHS | HFHB | 0616 | NA | 12 | 16 | 20 | 24 | 28w | 32% | 090 | 375 | 437 | 580 | 155 | 085 | 530

Tensile strength: HFH - 120 ksi / HFHS - 75 ksi / HFHB - 60 ksi

All dimensions are in millimeters.

Threat Type Min. | Hole | o Min

Sie Fastener Wateral Thread Length code *L" +0.4 Sheet | Sizein | '0° | M $ T HBSIL

Pitch | Steel | Stainless| Phosphor Code (Length Code in millimeters) Tl:l;:l; flll]ﬁe?} Attach. +0.25 Max. | Max. clL
Steel | Bronze(1) : Parts to Edge

M5x0.8 | HFH | HFHS | HFHB M5 1508 20 25NS 30 35N8 | 4QNS | 5ONS 1.3 5 6.5 7.8 2.7 114 | 10.7

METRIC

Méx1 | HFH | HFHS | HFHB M6 15* 20 2508 30 35NS | 4QNS | 5QNS 1.5 6 7.5 9.4 2.8 1.27 11.5

M8x1.25| HFH | HFHS | HFHB M8 g 20 25N8 30 35NS | 4QNS | HONS 2 8 9.5 12.5 3.5 1.78 12.7

|M10x1.5 | HFH | HFHS | HFHBYS | M10 | 15V 20 25N8 30 35NS | 4QNS | HONS 2.3 10 115 | 167 4.1 229 | 137

Tensile strength: HFH - 900 MPa / HFHS - 515 MPa / HFHB - 415 MPa

NS Not Stocked, available on special order.

NA Not Available.

(1) The electrical resistance (tested at 10 amps DC) between phosphor bronze studs and copper busbars is below 104y ohms and 62y ohms for the #10-32 / M5 and
3/8-16 / M10 thread sizes respectively, after repeated thermal and mechanical cycling. Consult our Marketing department for complete electrical resistance test
data for type HFHB studs installed in copper.

* Type HFHB-M6-15 is only available on special order.
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TYPE FHL/FHLS™

o Installs closer to the edge of a

sheet than standard studs with Look for the PEM

out causing that edge to bulge. “Dimple” Trademark
¢ Flush-head for sheet thickness |'J L i

.040" / 1 mm and greater. :

Y unthreaded length

All dimensions are in inches.

Type Length Code “L” £.015 sMhin'l s'_"“"? walx- [')‘"":

i Length Code in 16ths of an inch eet | olzein | Hole ISt.

Tng(Zg:d Fastener Material Tg;?i:d (Leng ) Thick- | Sheet | in +;|15 ng Hole
Steel |Stainless ness | +.003 |Attach. C/lL

ane 250 | 32 | a7 | s | e | 70 | e | to0 | 125 s | RN g e o tie

A (%6556? FHL | FHLS | 256 | 4 | 5 | 6 | 8 | 10 | 12 | Na | na | NA | NA | 040 | 085 | 100 | .112 | .080 | .098

Bl i |FHL [ FHLS | 440 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | NA | NA | 040 | 111 | 125 |.138 | 085 | .124

= ( - )

P (L%Sﬁ FHL | FHLS | 632 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 | 040 | 137 | 150 | .164 | 090 | .150
(L%“ﬁ FHL | FHLS | 832 | 4 | 5 | 6 | 8 | 10| 12 | 14 | 16 | 20 | 24 | 040 | 163 | 180 | .190 | .090 | .176
(;;1900_'3322) FHL | FHLS | 032 | na | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 | 040 | 189 | 205 | 225 | 100 | 210

All dimensions are in millimeters.

Type Min. Hole Max. IV!in.
reat | Fastener Material| Threa Length Code “L” +0.4 Sheel | Siggin| MO |y | g | Dt
Pitch | Steel |Stainless Code (Length Code in millimeters) ness fgel;e; Attach. 0.4 | Max. oL

Steel (1) ) Parts to Edge

M2.5x045| FHL | FHLS | M2.5
M3x0.5 | FHL | FHLS | M3
M3.5x0.6| FHL| FHLS | M3.5
M4x0.7 | FHL| FHLS | M4
M5x0.8 | FHL | FHLS | M5 NA

10 12 15 18 NA NA NA | NA 1 2.5 29 | 315 | 21 2.8
10 12 15 18 20 25 NA | NA 1 3 34 | 365 | 21 3.3
10 12 15 18 20 25 30 NA 1 3.5 39 | 415 | 23 3.8
10 12 15 18 20 25 30 35 1 4 44 | 465 | 24 43
10 12 15 18 20 25 30 35 1 5 5.4 5.9 2.7 5.6

METRIC

D |||

O | 0 | O | ©© | O

NA Not Available.

(1) See page FH-15 for installation tool requirements.

—

Depending on thread size, Type FHL studs can be installed almost 50%
closer to the edge of a sheet than standard self-clinching studs.
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TYPES FH4™ AND FHP™

* Permanent installation into stainless steel sheets as
thin as .040" / 1 mm. Look for the PEM

+ For use in sheet hardness of 92 or less on the Rockwell | s “DimplE rade Ttk
“B" scale.

¢ Type FHP is high corrosion resistant and ideal for
medical, foodservice, and marine applications.

m unthreaded length

All dimensions are in inches.

Length Code “L” +.015 Hole | Max. Min.
Thread Thread (Lenglh code in 16ths of an inch) Sh_em Size in HU'E H S Dist.
] Type Thick- | Sheet in
Size Code ness w003 | Attach +.015 | Max. |Hole C/L
250 | 312 | 375 | 500 | .625 | 750 | 875 | 1.00 | 1.25 | 1.50 : : to Edge
-.000 Parts
a &1124%‘)) FH4 | FHP | 440 | 4 | 5 | 6 | 8 | 10 | 12% | 14% | 16% | NA | NA |.040-095| 111 | 135 | 176 | 085 | 219
5]
> (]#368335 FH4 | FHP | 632 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24v |040-005| 137 | 160 | 206 | .090 | 250
2
B &%4332? FHa | FHP | 832 | 4 | 5 | 6 | 8 | 10 | 12 | 14 | 16 | 20 | 24 |040-005 163 | 185 | 237 | .000 | 281
(;fg_'gg) FH4 | FHP [ 032 | NA | 5 | 6 | 8 | 10 [ 12 | 14 | 16 | 20 | 24 |040-095| 189 | 210 | 256 | 100 | 281
(122?2200) FH4 | NA [0420 | NA | NA | 6w | 8 | 10 | 12 | 14 | 16 | 20 | 24 |062-117| 249 | 270 | 337 | 135 | 312

All dimensions are in millimeters.

Max. ;
Hole Min.
fhread | Thread Length Code “L” 0.4 Sheel | sigein | MO | B | 5 | Dist
ize x ype Code (Length Code in millimeters) 06| Sheet | " | 0.4 | Max. HoleC/lL

o| Pitch ness Attach.
+0.08 to Edge

E parts
E[M3x0.5| FH4 | FHP | M3 | 6% | 8 | 10 | 12 | 15 | 18 | 20% | 25% | NA | NA | 1-24 | 3 | 36 | 46 | 21 | 56
S|M4x07 | FH4 | FHP | M4 | 6% | 8 | 10 | 12 | 15 | 18 | 20 | 25 | 30 | 35% | 1-24 | 4 | 46 | 59 | 24 | 72
M5x0.8 | FH4 [ FHP | M5 | NA | 8% | 10 | 12 | 15 | 18 | 20 | 25 | 30% [ 350 [ 1-24 | 5 | 56 | 65 | 27 | 72
Mex1 | FH4 | NA | M6 | NA | NA | 10 | 12 [ 15 | 18 | 20 | 25 | 30 | 35 | 16-3| 6 | 66 | 82| 3 | 79

NS Not Stocked, available on special order.
NA Not Available.
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TYPE TPS™

o Flush-mounted, self-clinching pilot pins.

o Satisfies a wide range of positioning,
pivot, and alignment applications. Look for the PEM

¢ Chamfered end makes mating hole “Dimple” Trademark

location easy.
P
= D P
1 |
i
All dimensions are in inches.
: . Length Code “L” +.015 . . Min.
Pin Pin : - Min. Hole Size S h
a | Diameter Type Diameter AR DA (T 0 §heet in Sheet . ([1’06 . 315 Max. ﬁﬁf'&‘;ﬁ
9
E 125 TPS 125 6 8 10 12 NA .040 144 .090 .205 .090 .250
=} 187 TPS 187 6 8 10 12 16 .040 205 132 270 .090 .280
.250 TPS 250 NA 8 10 12 16 .040 272 A77 .335 .090 310
All dimensions are in millimeters.
. . . . Min.
Pin Pin Min. Hole Size S :
. n Length Code “L” £ 0.4 . D H Distance
Diameter Diameter P Sheet in Sheet Max.
ol P0.05 Type Code (Length Code in millimeters) Thickness +0.08 +0.15 +0.4 ) l::lgd[g:/eL
ﬁ 3 TPS 3mm 8 10 12 16 NA 1 3.5 2.05 52 2.29 6.4
; 4 TPS 4mm 8 10 12 16 NA 1 4.5 2.82 6.12 2.29 71
5 TPS 5mm NA 10 12 16 20 1 55 3.53 719 2.29 7.6
6 TPS 6mm NA NA 12 16 20 1 6.5 424 8.13 2.29 7.9

(1) Pin diameter may exceed max. in this region.
NA Not Available.
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TYPE HFE™

¢ Enlarged head diameter provides high-
strength in sheets as thin as .040" / 1 mm.

All dimensions are in inches.

'|'- it - |. S
Look for the PEM
“Dimple” Trademark

H'I' “ I| II‘ Ilm Mll _

IR

1A

R

unthreaded length

(Len Ii:nggl(};: ?: t1’61|I-1s iin;nsinch) Min. | Hole Size Max. Win.
Tg;zzd Type Tg;ﬁ:“ g Sheet | In Sheet |'(|" ng M:x Hole In Dist.
i +, . .
A 500 | 750 | 100 | 1.25 | 150 | 175 | 200 ""“é';ess o s #glgd%/:
A .
B 190-32 F e 032 g | 12 | 16 | 20 | 24w | 28w | 3ms | o040 | 190 | 357 | 102 | 048 | 280 | 360
=l #10-32)
=] _
(122?2200) HFE 0420 | 8 | 12 | 16 | 20 | 24w | ogus | 3ows | o040 | 250 | 462 | 118 | 060 | 340 | 470
(;53/12:13) HFE 0518 | 8 | 12 | 16 | 20 | 24 | 28% | 3w | o060 | 312 |.586 | .133 | .083 | 402 | .560
Thread strength: 120 ksi
All dimensions are in millimeters.
Min. ; Max. Min.
Dhvead - Thread Length Code “L” +.0.4 Sheet |Noeoel B | S T | Holeln | Dist
Pitch Code (Length Code in Millimeters) Thickness | g 13 +0.25 | Max. | Max. | Attached | Hole C/L
° 1) ’ Parts | To Edge
[+
Bl Msx08 | HFE M5 15n5 | 20 | 25w | 30 | 35w | dows | soms | 1 5 |96 |26 [135| 73 | 10
s
M6 x 1 HFE M6 15ns | 20 | 25w | 30 | 35w | 4ons | soms |1 6 (1135 | 28 |152 | 83 | 115
M8x125 | HFE M8 158 | 20 | 25ms | 30 | 35ms | 4ows | s0m | 15 8 (153 | 33 | 213 | 103 | 145

NS Not Stocked, available on special order.
(1) See page FH-17 for installation tool requirements.

Thread strength: 900 MPa
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Dog Point And Anti Cross-Threading Options For Studs

PEM® AUTOSPEG® dog point lead-in option for studs allows -

{

quick location of the mating fastener during assembly and
protects the first thread of the stud during nut enagement.
this feature is available on Types FH, HFH, and HFE studs.

— i
=

&=

Dog Paint Stud

All dimensions are in inches.

L)

Approx.
45°

Look for the PEM

“Dimple” Trademark

_J_F
JRER

N

Standard Dog Point Detail

All dimensions are in millimeters.

c B Nom.
Thread Size +0.13 E Transitional
x Pitch '(é) £0.25 Length to
Full Thread
M3.5 x 0.6 2.4 1.27 1.88
M4 x 0.7 2.79 14 2.26
M5 x 0.8 3.66 1.78 2.48
M6 x 1 437 2.03 3.05
M8 x 1.25 6.05 2.67 3.73
M10 x 1.5 7.72 3.43 4.37

c BN.n.m.
Thread +.005 E Transitional
e @ =00 Full Thead
(1#%8335 086 050 098 o
(1#6343?5 111 055 099 E
(;fg_'gf) 124 065 127 =
g (;198_-322) 138 065 098
é (35’40_'22(% 473 085 149
(.5340_-22{?) 192 085 110
(53}12313) 228 105 164
(-se}]gjgj) 246 105 127
(-3/785_‘1166) 282 125 182
(-3/785_'2244) 309 125 126

Type Designation

© 0

v

\7
FH Stud Material
with dog (If applicable)
point

Here’s how it works:
PennEngineering is a licensee of MAThread® Anti
Cross-Threading Technology. This unique design
allows the threads to self-align and drive easily with
reduced effort. This helps speed assembly, reduce
or eliminate failures, repairs, scrap, downtime, and
warranty service associated with thread damage.
This option is available on maost types of PEM

studs. b

&

e LAY

Misaligned Axis

The anti cross-threading
design offers users the
benefit of self-aligning, anti
cross-threading threads.

Anti Cross-Thread Feature

(1) For “L” refer to type FH, HFE, or HFH lengths.

Threads Cam

As the threads come into
contact, the patented anti
cross-thread begins to cam
over the female thread.

(2) Maximum dog point diameter is .003” / 0.08 mm less than minimum minor diameter of 2B or 6H nut threads.

e

Threads Drive Normally

If required, studs are supplied with raw material and plating certifications as required by automotive industry standards.

MAThread is a registered trademark of MAThread inc.

FH-12 PennEngineering » www.pemnet.com

The anti cross-threads
promote alignment of the
two thread helixes. The
fasteners drive easily with
reduced effort.




MATERIAL & FINISH SPECIFICATIONS

Threads (1) Fastener Materials Standard Finishes F?m;%"g) For use in Sheet Hardness:
External, Precipi- Zinc Per Zinc Per 50 or 55 or 70 or 80 or 85 or 92 or
ANSI 300 | 2024-T4 | CDA tation 400 ASTM | Passivated | ASTM less less less less less less
B1.1,2A | Heat- Series | Alum- #510 | Hardening | Series No B 633 and/or B 633 on the on the on the on the on the on the
ANSI/ASME | Treated Stain- | inum |Phosphor| Grade | Stain- | Finish |SC1 (5pm), | Tested Per | SC1 (5um) | Rockwell | Rockwell | Rockwell | Rockwell | Rockwell | Rockwell
Type B1.13M | Carbon |Carbon | less (Plain | Bronze | Stainless | less | (4)(5) | Typelll, ASTM Type Il “B” “B” “B” “B” “B” “B”
6g Steel | Steel | Steel | Finish) 3) Steel Steel Colorless A380 Yellow Scale Scale Scale Scale Scale Scale
FH o o o o .
FHS . . . .
FHA . . . .
FHN . . B . B
FH4 . . . .
FHP . . . .
FHL . . . .
FHLS . . . .
TFH . . B . .
TFHS . . . .
HFH . . . . .
HFHB . . . .
HFHS . . . .
TPS . . .
HFE . . . . .
Part Number Codes for Finishes X ZI None Z0

(1) For plated studs, Class 2A/6g, the maximum major and pitch diameter, after plating, may equal basic sizes and be gauged to Class 3A/4h. Per ANSI B1.1, Section
8, Table 3A and ANSI B1.13M, Section 8, paragraph 8.2.

(2) Special order with additional charge.

(3) Material properties — yield strength: 50,000 psi (345 MPa), tensile strength: 63,000 psi (434 MPa).

(4) Part numbers for aluminum studs have no plating suffix.

(5) “X” suffix studs may have pitch diameters and major diameters below 2A “Basic”, per ANSI B1.1, Section 7, and B1.13M, Section 8 to allow for minimum of
0.0002” of plating.

INSTALLATION
For Types FH, FHS, FHA, FHL, FHLS, TFH, TFHS, HFH, HFHB, HFHS and HFE studs

PEM brand self-clinching studs are installed by placing them in punched or drilled holes in the sheet material and squeezing them into place with
any standard press.

All that is required is a flat or recessed punch and a plain anvil having a hole to clear the thread diameter so that force is applied between the top of
the stud head and underside of the sheet material. The squeezing action forces the ribs of the stud into the sheet, displacing sheet material, causing
it to fill the annular groove under the head of the stud.

The following information provides specifics with regard to stud installation.

All dimensions are in inches. All dimensions are in millimeters.
Thread Anvil Dimensions Thread Anvil Dimensions
Code A c Code A+0.1 C +0.08
256 110-.114 .087-.090 M2.5 3.1 2.53
g 440 136-.140 113-.116 o M3 3.6 3.03
g 632 .162-.166 .139-.142 E M3.5 4.1 3.53
E 832 .188-.192 .165-.168 P M4 4.6 4.03
=3 024 & 032 .216-.220 .191-194 = M5 5.6 5.03
0420 .295-.300 .250-.253 M6 6.6 6.03
0518 .334-.338 .3125-.3155 M8 8.6 8.03
0616 - .375-.378 M10 - 10.03
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INSTALLATION (Continued)

Type FH/FHN/FHS/FHA (Flush) Threaded and Unthreaded Studs

The illustrations below indicate suggested tooling for applying installation forces. Note that for sheets .060” / 1.51 mm and thicker, the anvil requires only
a straight thru hole to accommodate the stud. For sheets less than .060” / 1.51 mm, the hole requires a countersink with dimension A at the top to provide

for metal flow around the shank of the stud.

Tooling for sheet thicknesses less than .060” / 1.51 mm with
#2 thru #10 / M3 thru M5 thread sizes and less than .093” / 2.4
mm for 1/4” / M6 threads.

Tooling for sheet thicknesses .060” / 1.51 mm and greater with
#2 thru #10 / M3 thru M5 thread sizes and .093” / 2.41 mm and
greater for 1/4” and 5/16” / M6 and M8 threads.

PINCH S PUNCH
I

[4
(et e swer

f

L +.125"/
3.18 mm

2 // o1 %

ANVIL ANVIL

Type TFH/TFHS (Non-Flush) Studs

The illustrations below indicate suggested tooling for type TFH studs. Note that for sheets .030” / 0.76 mm and thicker, the anvil requires only a straight
thru hole to accommodate the stud. For sheets less than .030” / 0.76 mm down to .020” / 0.51 mm, the hole requires a countersink with dimension A
at the top to provide for metal flow around the shank of the stud. The standard punch design below provides clearance for the stud head and reduces
chances of over squeezing the head of the stud into the sheet metal. When installed, the stud head is not flush but will protrude approximately .025”

/0.64 mm.

Tooling for sheet thicknesses less than .030” / 0.76 mm down to Tooling for sheet thicknesses .030” / 0.76 mm and greater.
.020” /0.51 mm.
S Sy
PUNCH i PUNCH e
i ] T L I_L_
H —el © 020" /051 mm P H == 1 020°/051 mm
015"/ +0.4 mm 021" 7053 mm T /S04 it 2T 03 i
0.6 025" /06 mm__
~ i SRR
PUNCH

) = SHEET

L+.125"/
3.18 mm

ANVIL ANVIL
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INSTALLATION (Continued)
Type HFH/HFHB/HFHS Studs

Apply squeezing force on the punch sufficient only to embed the ribs on the head of the stud into the sheet.

The illustration below indicates suggested tooling for Type HFH self-clinching studs. The standard punch design provides clearance for the stud head
and reduces chances of over squeezing.

@ 035" - 036" (032)  0.94 mm - 0.96 mm

) (M5)
PUNCH 0457 - 046" (0420) 114 mm-1.16 mm (M6)
) (M8)
) 0)

063" - .064" (0518 1.62 mm - 1.64 mm

; 0777 -.078” (0616 21 mm-212mm (M1

= H
+.015" /+0.4 mm
+.025” / +0.6 mm

Type FHL/FHLS Studs

The illustrations below indicate suggested tooling for applying installation forces. Note that for sheets .060” / 1.51 mm and thicker, the anvil requires
only a straight thru hole to accommodate the stud. For sheets less than .060” / 1.51 mm, the hole requires a countersink with dimension A at the top
to provide for metal flow around the shank of the stud.

Tooling for sheet thicknesses less than .060” / 1.51 mm. Tooling for sheet thicknesses .060” / 1.51 mm and greater.

ANVIL

= ¢ ==
*‘ AW
e e % 7
§ A %
e ¢ o ANVIL
ANVIL
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INSTALLATION (Continued)
Type FH4 and FHP Self-Clinching Studs for Stainless Steel

For Type FH4 studs, a special anvil with a raised ring is required to create a proper installation. The raised ring acts as a second displacer
of the stainless sheet material, thereby ensuring that the annular groove is filled. We do not recommend the use of FH4 studs in sheet
thicknesses greater than .095” / 2.41 mm.

The special anvils are available from PEM stock or can be machined from suitable tool steel. A hardness of Rc55 minimum is required to provide
long anvil life. We recommend measuring the “P” dimension every 5000 installations to ensure that the anvil remains within specification.

All dimensions are in inches. All dimensions are in millimeters.
Thread Anvil Dimensions Anvil Thread Anvil Dimensions Anvil
Code A B C P R, R, Part No. Code A B C P R, R, Part No.
a +.003-.000 +.002 | +.002 | +.001 | Max. | Max. o +0.08 | +0.05 | +0.05 | +0.025 | Max. | Max.
o440 | 113 | 144 | 474 | 010 | 003 | .005 | 8001645 | M3 | 305 | 381 | 457 | 025 | 008 | 013 | 8001678
[t I3
Sf o8z | M0 | 170 L 200 | 010 | 008 | 005 | 8007644 @l ma | 404 | 495 | 582 | 025 | 008 | 013 | 8001677
51| 832 166 202 | 236 | .010 | .003 | .005 | 8001643 s
032 | 191 | 235 | 275 | 010 | 003 | 005 | 8001642 M5 | 508 | 615 | 716 | 0.25 | 008 | 0.13 | 8001676
0420 | 252 324 | 360 | .020 | .003 | .005 | 8002535 M6 6.05 787 | 879 | 051 | 0.08 | 0.13 | 8002536

Recommended Installation Anvil

I C
pres——u B
9% 'r' = A
|'
L+.125" /
3.18 mm
- '
Type TPS Flush-Mounted, Self-Clinching Pilot Pins
All dimensions are in inches. All dimensions are in millimeters.
- . Anvil Dimensions i ) Anvil Dimensions
. Pin Dia. Code Test Sheet Thickness N=002 o002 Pin Dia. Code Test Sheet Thickness A20.05 2005
.040 - .060 160 1-17 3.88
K
= e Over .060 o 130 v S Over 1.7 ) 31
= .040 - .065 .220 ~ 1-17 4.88
4| Over .065 @) 192 o Over 1.7 (1) A
.040 - .075 .285 = 1-1.8 5.89
250 Over 075 ) .255 5mm Over 1.8 ) 513
1-19 6.89
6mm Over 1.9 1) 6.12
60°
A
C L= Icél—
| 1
} [ T T.
YA T 7
SHEET | / / I /
i / / I /
L+.125"/ / | L +.125"/ / |
. 3.18 mm / | / 3.18 mm / | /
1
1 1 1
/AR, | A A
Recommended tooling Recommended tooling
when a chamfered anvil when a chamfered anvil
is required. is not required.

(1) Chamfered anvil not required.
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INSTALLATION (Continued)
Type HFE Studs

The illustrations below indicate suggested tooling for applying installation forces. Note that for sheets .060” / 1.51 mm and thicker, the anvil requires only
a straight thru hole to accommodate the stud. For sheets less than .060” / 1.51 mm to less than .075” / 1.9 mm, the hole requires a countersink with

dimension A at the top to provide for metal flow around the shank of the stud.

Tooling for sheet thicknesses less than .060” / 1.51 mm with
#10/ M5 and 1/4” / M6 thread sizes and less than .075” /1.9
mm with 5/16” / M8 threads.

T 0437 - 0447 (032)

PUNCH e .055” - .056” (0420)
———- L 078"-.079" (0518)
L m == ' 117 mm-1.19mm (M5)
+.015" / +0.4 mm

+.025" /+0.6 mm 1.39 mm - 1.42 mm (M6)
T 2mm-2.03 mm (M8)

L +.125" /
3.18 mm

e

Other Considerations

Installation Equipment

For best results we recommend using a PEMSERTER® press
for either manual or automatic installation of PEM® FH, FHS,
FHA, FHL, FHLS, FH4, TFH, TFHS, HFH, HFHB, HFHS and
TPS fasteners. To further reduce costs, the PEMSERTER
In-die system allows you install PEM brand studs during
the stamping process. This eliminates secondary insertion
operations and improves quality. For more information on
our line of presses call 1-800-523-5321 {(USA only).

Tooling for sheet thicknesses .060” / 1.51 mm and greater with
#10 /M5 and 1/4” / M6 thread sizes and .075” / 1.9 mm and
greater with 5/16” / M8 threads.

: R .043” - .044" (032)

' .055” - .056" (0420)
.078” - .079” (0518)

117 mm-1.19 mm (M5)
1.39 mm - 1.42 mm (Mé6)
2mm -2.03 mm (M8)

[
| PUNCH

L |
=T

f v
L+125"/ /-ﬁ;f; L
3.18mm, ///://I ‘ b

| B s K

Thread Mask

PEM® Blu-Coat™ thread mask is available for applications
where hardware is installed prior to painting. During
assembly, the threads of the mating hardware will
remove paint, electro deposited automotive under
coatings, and weld spatter upon application of
torque. PEM studs can be specially ordered
with thread mask applied.

K2
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PERFORMANCE DATA

The pushout, torque-out, and pull thru values reported here pertain only to the holding power of the stud to the sheet into which it is installed.
These values in no way pertain to the axial strength of the threads, allowable tightening torque or design loading of an assembly. The values
reported are anticipated destructive averages when all installation specifications and procedures are followed. When properly installed, PEM self-
clinching studs should perform better than the values given here.

Type FH and FHS Flush-Head Studs

Max. Nut Test Sheet Sheet .
Tg;ﬁzd Tightening Type Thickness and Hardness Ins:lat:lsal)lun Pazl;o)ul T?i;q“m:")“ Plilllhlh)r“
Torque (in. Ibs.) Material HRB ' ' i ’
FH .062” Aluminum 29 2000 100 5 425
256 93 FHS .062” Aluminum 29 2000 100 4.5 300
FH .060” Steel 59 2500 180 5 425
FHS .060” Steel 59 2500 180 4.5 300
FH .064” Aluminum 29 3800 170 10 650
440 5 FHS .064” Aluminum 29 3200 170 8 500
FH .060” Steel 59 4300 275 10 650
FHS .060” Steel 59 4700 275 8 500
FH .064” Aluminum 29 3800 180 17 850
632 9 FHS .064” Aluminum 29 3500 180 16 775
a FH .060” Steel 59 4700 300 20 850
=} FHS .060” Steel 59 5000 300 16 775
; FH .064” Aluminum 29 4800 220 28 1000
E 832 17 FHS .064” Aluminum 29 4500 220 28 940
=] FH .060” Steel 59 6800 375 40 1270
FHS .060” Steel 59 5500 375 28 1130
032 o7 FH .064” AIum?num 29 5500 270 30 1220
FHS .064” Aluminum 29 5500 270 30 1220
024 24 FH .060” Steel 59 7500 450 60 1410
FHS .060” Steel 59 6800 450 50 1410
FH .093” Aluminum 28 6500 310 65 2300
0420 58 FHS .093” Aluminum 28 6500 310 65 2100
FH .088” Steel 46 9500 575 100 2550
FHS .088” Steel 46 10000 575 100 2550
FH .093” Aluminum 28 6500 430 100 2260
0518 120 FHS .093” Aluminum 28 6700 430 100 2260
FH .093” Steel 46 10000 650 175 3475
FHS .093” Steel 46 11200 650 175 3120
Max. Nut Test Sheet Sheet .
T(I;Imd Tightening Type Thickness and Hardness '"Sti"k':f)"“" P"(s"")""' T“m‘lmm PuI(INT)hru
Torque (Nem) Material HRB
FH 1.6 mm Aluminum 29 8.9 465 1.0 2600
M25 0.41 FHS 1.6 mm Aluminum 29 11.6 465 0.8 1820
FH 1.5 mm Steel 59 111 740 1.0 2800
FHS 1.5 mm Steel 59 13.8 740 0.8 1820
FH 1.6 mm Aluminum 29 12.9 600 1.7 3150
M3 0.74 FHS 1.6 mm Aluminum 29 12.9 600 1.3 2570
FH 1.5 mm Steel 59 14.7 820 1.7 3840
FHS 1.5 mm Steel 59 14.7 820 1.3 2440
FH 1.6 mm Aluminum 29 15.6 800 1.7 3780
M35 115 FHS 1.6 mm Aluminum 29 15.6 800 1.7 3445
o FH 1.5 mm Steel 59 22.3 1335 2.8 3780
- FHS 1.5 mm Steel 59 22.3 1335 2.0 3445
ﬁ FH 1.6 mm Aluminum 29 20 975 2.9 4448
; 4 17 FHS 1.6 mm Aluminum 29 22.3 975 29 4180
’ FH 1.5 mm Steel 59 28.9 1780 4.2 5650
FHS 1.5 mm Steel 59 26.7 1780 2.9 4775
FH 1.6 mm Aluminum 29 24.5 1070 3.5 5170
M5 35 FHS 1.6 mm Aluminum 29 24.5 1070 3.5 4760
FH 1.5 mm Steel 59 334 2000 6.5 6270
FHS 1.5 mm Steel 59 32.5 2000 6.3 6000
FH 2.4 mm Aluminum 28 28.9 1660 7.3 10200
M6 59 FHS 2.4 mm Aluminum 28 28.9 1660 7.3 9090
FH 2.2 mm Steel 46 445 2560 11.3 11300
FHS 2.2 mm Steel 46 44.5 2560 10.1 10600
FH 2.4 mm Aluminum 28 29.8 1910 11.3 10500
M8 142 FHS 2.4 mm Aluminum 28 29.8 1910 1.3 9540
’ FH 2.4 mm Steel 46 445 2890 19.2 15450
FHS 2.4 mm Steel 46 49.8 2890 17.5 13630

(1) Maximum recommended tightening torques for aluminum studs are 60 percent of these values.
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PERFORMANCE DATA (continued)
Type TFH and TFHS Non-Flush Studs

Max. Nut Test Sheet Sheet 1
Tg;z:;d Tightgning Type Thicknes's and Hardness Inshflllllion Pazl;o)ul T?irnqulz-sm)n
Torque (in. Ibs.) Material HRB (Ibs.) ’ e

TFH .020” Aluminum 28 1300 45 7

TFHS .020” Aluminum 28 1200 45 7

<l 5 TFH 023" Steel 52 2800 100 8

TFHS .025” Steel 52 1500 100 8

a TFH .020” Aluminum 28 2100 50 8
ol TFHS .020” Aluminum 28 1500 50 8
= e 9 TFH 023" Steel 52 2500 110 16
E TFHS .025” Steel 52 2500 110 16
B TFH .020” Aluminum 28 2100 60 10
TFHS .020” Aluminum 28 2200 60 11

de 17 TFH 023" Steel 52 3100 120 26

TFHS .025” Steel 52 2700 120 26

024 04 TFH .020” Aluminum 28 2300 65 14

TFHS .020” Aluminum 28 2500 65 14

TFH .023” Steel 52 3700 150 30

e 21 TFHS 025" Steel 52 3000 130 28

Max. Nut Test Sheet Sheet 1
Tg;zzd Tightening Type Thicknes_s and Hardness Inslzflllllion Pum;)ul To;w:ﬁ;;]m
Torque (Nem) Material HRB (kN)

TFH 0.5 mm Aluminum 28 5.8 195 0.6
TFHS 0.5 mm Aluminum 28 53 195 0.6

o i 0.74 TFH 0.6 mm Steel 52 125 300 1
E TFHS 0.6 mm Steel 52 6.7 300 1
[ TFH 0.5 mm Aluminum 28 12.5 250 0.7
; w4 17 TFHS 0.5 mm Aluminum 28 9.8 250 0.7
’ TFH 0.6 mm Steel 52 17.8 500 2.5
TFHS 0.6 mm Steel 52 13.4 500 2.5
TFH 0.5 mm Aluminum 28 15.6 270 1.3
TFHS 0.5 mm Aluminum 28 13.4 270 1.3

e 35 TFH 0.6 mm Steel 52 267 670 3

TFHS 0.6 mm Steel 52 17.8 670 3

(1) Installation controlled by proper cavity depth in punch.

PennEngineering ¢ www.pemnet.com FH-19




PERFORMANCE DATA (continued)
Type HFH and HFHS High Strength Studs and Type HFHB Phosphor Bronze Studs

Max. Nut Test Sheet Sheet (1) @)
Thread Tightenin : : Pushout Torque-out Tensile
Code Type %nrque ! Th'ch';lgf:fia?"d Ha;‘g‘;ss Ins}lal:lsal)lnn (Ibs.) (ﬂrf Ibs.) Strength
(ft. Ibs.) : (Ibs.)
HFH 3.25 .060” Aluminum 15 3000 180 4 2400
HFH 3.25 .060” Steel 65 6000 375 5 2400
032 HFHS 3.25 .050” Aluminum 38 3000 180 4 1500
HFHS 3.25 .058” Steel 52 4500 325 4 1500
HFHB 2.56 .061” Copper CDA-110 28 3400 250 45 1200
a HFH 8 .060” Aluminum 43 5500 285 11 3820
= HFH 8 .060” Steel 59 7000 480 11 3820
P 0420 HFHS 8 .064” Aluminum 32 4000 285 8 2385
E HFHS 8 .072” Steel 43 6500 480 8 2385
=] HFHB 4.35 .061” Copper CDA-110 28 6000 380 5 1908
HFH 16 .091” Aluminum 39 8000 380 22 6280
HFH 16 .090” Steel 58 10000 590 22 6280
0518 HFHS 16 .087” Aluminum 41 5500 380 15 3930
HFHS 16 .099” Steel 44 7500 590 15 3930
HFHB 10.55 .126” Copper CDA-110 32 7500 500 11 3140
HFH 27 .091” Aluminum 39 9000 550 25 9300
HFH 27 .090” Steel 58 12000 780 36 9300
0616 HFHS 27 .123” Aluminum 44 7500 560 25 5810
HFHS 27 .099” Steel 44 10500 780 25 5810
HFHB 21 .126” Copper CDA-110 32 9500 560 18 4650
Max. N.”t Test Sheet Sheet 1) (2).
Thread Tyne Tightening Thickness and Hardness Installation Pushout Torque-out Tensile
Code w T(:ﬁ]mu;: Material HRB (kN) (N) (Nem) St;:ﬂg)nh
HFH 4.4 1.5 mm Aluminum 15 13 800 5.4 12.8
HFH 4.4 1.5 mm Steel 65 26 1500 7.6 12.8
M5 HFHS 4.4 1.62 mm Aluminum 35 124 800 5.4 7.3
HFHS 4.4 1.47 mm Steel 54 21.7 1500 6.4 7.3
HFHB 3.47 1.5 mm Copper CDA-110 28 15.6 1115 3.4 59
%) HFH 10 1.5 mm Aluminum 43 29 1270 14 18.1
= HFH 10 1.5 mm Steel 59 33 1750 14 18.1
» M6 HFHS 10 1.62 mm Aluminum 35 15.4 1270 11 10.3
- HFHS 10 1.6 mm Steel 45 24.6 1750 11 10.3
= HFHB 5.9 1.5 mm Copper CDA-110 28 25.3 1600 6.7 8.3
HFH 21.7 2.3 mm Aluminum 39 35.6 1700 30 329
HFH 21.7 2.3 mm Steel 58 44.5 2200 30 329
M8 HFHS 21.7 2.23 mm Aluminum 44 24.4 1700 20 18.8
HFHS 21.7 2.48 mm Steel 43 37.8 2100 20 18.8
HFHB 14.3 3.2 mm Copper CDA-110 32 33 2250 15.3 15.1
HFH 36.6 2.3 mm Aluminum 39 40 2445 36 52.2
HFH 36.6 2.3 mm Steel 58 54 3470 49 52.2
M10 HFHS 36.6 2.3 mm Aluminum 44 33.3 2445 36 29.9
HFHS 36.6 2.3 mm Steel 44 46.7 3470 36 29.9
HFHB 28.5 3.2 mm Copper CDA-110 32 42 2500 25 24

(1) Installation controlled by proper cavity depth in punch.
(2) Head size is adequate to ensure failure in threaded area.
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PERFORMANCE DATA (continued)
Type FHL and FHLS Self-clinching Studs

Max. Nut Test Sheet Sheet ; Pull Thru
T&md Tightening Type Thickness and Hardness Insm:lsat)lon P?I:I;n)ul T?i:]q"ﬁ]'so';' PlﬂLIh)ru Test Bushing
Torque (in. Ibs.) Material HRB ’ ’ e : Hole Size (in.)
256 2.3 FHL / FHLS .047” Aluminum 33 700 55 4 230 .106
a 2.3 FHL / FHLS .045” Steel 54 1200 85 8 425 .106
= 440 4.0 FHL / FHLS .047” Aluminum 33 1000 60 5 300 132
B 5.0 FHL / FHLS .045” Steel 54 1200 105 11 580 132
= 632 5.4 FHL / FHLS .047” Aluminum 33 1000 65 6.5 325 .158
5 9.0 FHL / FHLS .045” Steel 54 1500 110 15 650 .158
832 6.9 FHL / FHLS .047” Aluminum 33 1200 80 9 350 184
15.2 FHL / FHLS .045” Steel 54 1500 125 18 740 184
032 9.7 FHL / FHLS .047” Aluminum 33 2500 115 18 395 .210
19.4 FHL / FHLS .045” Steel 54 4500 210 38 800 210
Max. Nut Test Sheet Sheet . Pull Thru
T[I:Imd Tightening Type Thickness and Hardness Insl(aklha)lmn Pu(s'?;]ul T"m'i;;’m PuI(INT)hru Test Bushing
Torque (Nem) Material HRB Hole Size (mm)
M2.5 0.41 FHL / FHLS 1.2 mm Aluminum 33 3.1 285 0.55 1200 3
o ) 0.41 FHL / FHLS 1.1 mm Steel 54 5.3 450 1.1 2250 3
= M3 0.46 FHL / FHLS 1.2 mm Aluminum 33 4.4 285 0.65 1300 3.5
[ 0.74 FHL / FHLS 1.1 mm Steel 54 5.3 475 1.25 2500 3.5
; M3.5 0.58 FHL / FHLS 1.2 mm Aluminum 33 4.4 290 0.76 1400 4
) 1.15 FHL / FHLS 1.1 mm Steel 54 6.6 500 1.75 2800 4
M4 0.75 FHL / FHLS 1.2 mm Aluminum 33 5.3 365 1.1 1550 4.5
1.7 FHL / FHLS 1.1 mm Steel 54 6.6 550 2.1 3300 4.5
V5 1.11 FHL / FHLS 1.2 mm Aluminum 33 11.1 530 2.2 1850 5.5
2.25 FHL / FHLS 1.1 mm Steel 54 20 1000 4.4 3750 5.5
Type FH4 Self-Clinching Studs(
Max. Nut Test Sheet Sheet .
Tg;zzd Tightening Thickness and Hardness Ins:ﬁ:Isal)lon Pa?]i;o)ul Tﬂ:]quli's“;" P'ﬂlhlh)"'
Torque (in. Ibs.) Material HRB Max. ) ' s '
g 440 6 .060” Stainless Steel 92 9000 450 16 800
E 632 11 .060” Stainless Steel 92 9500 540 27 1350
E 832 21 .060” Stainless Steel 92 11200 780 58 1800
032 33 .060” Stainless Steel 92 12000 1050 95 2250
0420 70 .060” Stainless Steel 92 23000 1600 156 3900
Max. Nut Test Sheet Sheet .
T(I;Ir((eiad Tightening Thickness and Hardness Insl;lkl::)llun P"(s:l';’m Tom'ie';’u' PuI(INT)hru
o gee Torque (Nem) Material HRB Max. m
E M3 9 1.5 mm Stainless Steel 92 40 2220 1.8 3500
]
5] M4 21 1.5 mm Stainless Steel 92 50 3210 6.5 8000
2 M5 43 1.5 mm Stainless Steel 92 53 3575 10.7 10000
M6 7.2 1.5 mm Stainless Steel 92 71 4200 15.9 14900
Type FHP Self-Clinching Studs(
Max. Nut Test Sheet Sheet .
g T(I:Irzad Tightening Thickness and Hardness Inslfl:Iallon Pulzhoul To_rqultla]-nui PuIIIhThru
= ode Torque (in. Ibs.) Material HRB Max. (Ibs.) (Ibs.) (in. Ibs.) (Ibs.)
E 632 11 .045” Stainless Steel 92 9500 670 19.5 940
= 832 21 .045” Stainless Steel 92 11200 785 375 1415
8] Max. Nut Test Sheet Sheet .
E T(I;Irzad Tightening Thickness and Hardness Inslakllljlllon Pus;lmul Tor;}llie-nui PuIINThru
= e Torque (Nem) Material HRB Max. (kN) ) (Nem) )
=3}
s M5 43 1.14 mm Stainless Steel 92 53 3890 7.35 7320

(1) Performance values shown are typical for fasteners properly installed using raised ring tooling in good condition. We recommend replacing installation tooling
when the height of the “P” (see page FH-16) dimension is reduced to .005” / 0.13 mm due to wear. Reductions in performance may occur as the height of the
protrusion wears. Variations in hole preparation, installation force, and sheet material type, thickness, and hardness will affect both performance and tooling life.

PennEngineering ¢ www.pemnet.com FH-21




PERFORMANCE DATA (continued)

Type TPS™ Flush-Mounted, Self-Clinching Pilot Pins

Pin Test Sheet Sheet Installation Pushout Pin Test Sheet Sheet Installation Pushout
Dia. Code Material Hardness HRB (Ibs.) (Ibs.) Dia. Code Material Hardness HRB (kN) (kN)
A Aluminum 20 4500 150 Aluminum 22 12 0.56
3mm
E I Steel 62 6500 250 %) Steel 65 29 0.98
— 187 Aluminum 18 6500 230 o 4 Aluminum 19 22 0.89
= Steel 60 8000 400 = mm Steel 66 26.4 154
950 Aluminum 18 7000 270 = 5 Aluminum 18 28.6 1.01
Steel 62 9000 500 mm Steel 60 35.2 176
6mm Aluminum 18 30.8 1.1
Steel 62 39.6 2.1
Type HFE Self-Clinching Studs
Max. Nut
Thread Tightening Test Sheet Thickness Sheet Installation Pushout Torgue-out Pull Thru Test Bushing
Code Torque and Material Hardness (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) Hole Size
(ft. Ibs.) (in.) HRB (1) For Pull Thru Tests
[a]
& .040” Aluminum 27 7500 170 60 1900
= 032 3.25 - 279
- .040” Cold-rolled Steel 67 9500 300 60 2200
E .040” Aluminum 27 8000 180 120 3200
0420 8 .335
.040” Cold-rolled Steel 67 13500 340 130 3600
.060” Aluminum 22 9000 275 240 6000
0518 16 407
.060” Cold-rolled Steel 65 15500 575 290 6400
Max. Nut
Thread Tightening Test Sheet Thickness Sheet Installation Pushout Torque-out Pull Thru Test Bushing
Code Torque and Material Hardness (kN) N) (Nem) (kN) Hole Size
(Nem) (mm) HRB (1) For Pull Thru Tests
[$)
s 1 mm Aluminum 27 37.7 690 8.1 9.7
B M5 4.4 7.4
: 1 mm Cold-rolled Steel 67 511 1350 8.1 10.6
= 1 mm Aluminum 27 39 750 11.8 14.2
M6 10 8.2
1 mm Cold-rolled Steel 67 60 1400 14.4 15.5
1.5 mm Aluminum 22 42 1230 23.5 25
M8 21.7 10.3
1.5 mm Cold-rolled Steel 65 71.1 2400 33.9 275

(1) Installation controlled by proper cavity depth in punch.

FH-22 PennEngineering » www.pemnet.com




I E"®

'LF-LOCKING
‘LF-CL'NCH'NG
_._\STENERS
—

..............

1206



SELF-LOCKING
SELF-CLINCHING
FASTENERS

PEM® self-locking fasteners (Type LK/LKS/LKA)
permanently retain their inherent flexing action, permitting
repeated use and effective prevailing locking torque.

The unique PEMFLEX® self-locking feature with EF or MD
finishes, meet the locking torgue requirements for 250°F nuts
of NASM25027 specification. The self-clinching feature is the
same tried and proven design preferred and appreciated
for fast, simple assembly. These fasteners do not protrude
through the reverse side of the sheet and provide positive,
permanent attachment with high torque-out (many times
greater than locking torque) and pushout resistances.

PEM all-metal, self-locking fasteners are available in steel,
stainless steel, and aluminum. Types LK {steel) and LKS
(stainless) are treated with a black dry film lubricant for
better locking performance. Type LKA (aluminum) must be
used with a lubricated screw. The PEM design utilizes two
rugged, semigircular flexing jaws instead of several less-
supported segments. The greater ruggedness and retention
of this PEMFLEX action prevents relaxation and loosening of
the fastener in severe service.

This PEMFLEX design also protects the screw threads.
Clearances obtained by only two interruptions of a full
circumference, together with the spreading of the jaws by the
entering screw, minimize the possibility of thread damage.

Screws for use with PEM self-locking fasteners should be
Class 3A fit or no smaller than Class 2A (metric—Class 4h Part Number Designation
fit or no smaller than Class 6g) and long enough so that at

least two threads project through PEMFLEX fasteners when _ _
tightened.

v v v v
Type and Thread Shank Finish
Material Code Code

©Copyright 2005 PennEngineering.
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Groove indicates
metric part N

L g
T z BT
U8 ‘ i
: ' TR 7
[ | H L GALNANA -]
i "t =, o
] | ﬁ'\ ) o S
— oy
L N
All dimensions are in inches.
Type A . Hole Size Min. Dist
Thread ; Thread Shank Min. Sheet | |n Sheet C D E T M
Size Fash?ner Matoria) = Code Code (S'J;ank) Thickness +.003 Max. Max. Nom. +.010 I;OIE CL
Carbon Steel | Stainless Steel | Aluminum ax. -.000 0 Edge
.086-56 i 1 .038 .040
al #256) LK LKS LKA 256 5 054 056 72 A7 .165 .250 135 .156
= | (#4-40) LK LKS LKA 440 9 054 056 187 .186 185 .250 135 .156
z ; 1 038 040
) (;%83%% LK LKS LKA 632 5 054 056 219 218 .220 312 145 187
.164-32 1 .038 .040
(#8-32) LK LKS LKA 832 2 054 056 .266 .265 .250 .343 175 .203
.190-32 NS .038 .040
(#10-32) LK LKS LKANS 032 5 054 056 312 311 .300 375 .205 218
All dimensions are in millimeters.
Thread A : Hole Size Min. Dist.
Size x Fastener Material e | G | nan (RO sheat | E | B s e | Hle o
Pitch | Carbon Steel | Stainless Steel | Aluminum Max. +0.08 ' ' ' ' To Edge
12 1 0.97 1
—~ |M2.5X0.45 LK LKS LKA M2.5N8 5 138 12 4.37 4.35 4.45 6.35 3.43 3.9
= ) )
= 1 0.97 1
m | M3X0.5 LK LKS LKANS M3 4.75 473 4.85 6.35 3.43 4
s 2 1.38 14
1 0.97 1
M4 X 0.7 LK LKS LKANS M4 6.76 6.73 6.2 8.73 4.45 5.2
2 1.38 14
NS 0.97 1
M5 X 0.8 LK LKS LKANS M5 7.92 7.9 7.75 9.53 5.21 5.6
2 1.38 14
NS Not stocked. Available on special order only.
Thread Locking . .
Threads Performance Fastener Materials Standard Finishes Optional Finish | For Use In Sheet Hardness
Black, Dry-film Black Dry-film
Internal, Lubricant Black Lubricant Per 70 or Less | 50 or Less
ANSI B1.1, 3B/ 300 Series Over Zinc Dry-film MIL-PRF-46010 on the on the
ANSI/ASME NASM25027 Heat-treated Stainless 7075-T6 Phosphate Lubricant Over Cadmium Rockwell Rockwell
Type B1.13M, 6H (as applicable) | Carbon Steel Steel Aluminum (2) (1) Plain | Chromate Prime(1) | “B” Scale | “B” Scale
LK ° . ° ° ° °
LKS . . . . . .
LKA®) . . . . .
Part number codes for finishes MD(4) MD(4) EF(4)

(1) EF finish on steel and stainless steel and MD finish on stainless steel provides a minimum of 100 hours of salt spray resistance.
(2) MD finish on steel provides a minimum of 24 hours of salt spray resistance.

(3) Aluminum mating screws must be lubricated.

(4) Check our web site for details on EF and MD finish specifications.
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INSTALLATION = e i

:\".-.-‘kx\'.'z.\_“;';-\' =
1. Punch or drill properly sized mounting hole in sheet. Do not PUNCH
perform any secondary operations such as deburring. o N
ek b e
""" e 3 dd 11 SR
2. Insert fastener into the anvil hole and place the mounting hole Broak Comeries=——ypp | | ... ¥
.005” / 0.13 mm T n
over the shank of fastener as shown in drawing to the right. Max. _ : { é j 218115 mm
L e
3. with punch and anvil surfaces parallel, apply squeezing force ' ""-f//._//,'_j 2 o
until hexagonal flange contacts mounting sheet. Examples of D F =
. . . +.005” / +0.13 mm o o
installation forces are shown below. The sketch at the right +.0107 / +0.25 mm i/l ANVIL
indicates suggested tooling for applying these forces.
L 5007 /13 mm
Dia. Min.
PEMSERTER® PRESSES
For best results we recommend using a PEMSERTER® press for either manual or
automatic installation of PEM LK, LKS, and LKA fasteners. For more information
PERFORMANCE DATA“) on our line of presses call 1-800-523-5321, or check our website.
Maximum Test Sheet Material
Thread Shank l}[mgl“? 5052-H34 Aluminum Cold-rolled Steel
Code Code Locking Element Installation Pushout Torque-out Installation Pushout Torque-out
(in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.)
1 1600 130 20 3000 150 20
2 - ? 25 2000 150 30 3000 160 20
3 0 1 s 1600 130 25 3000 150 30
S 2 2000 200 35 3000 250 40
5 i 1 10 2400 130 25 4000 150 45
2 2700 225 45 4300 275 50
. 1 15 2700 150 45 4000 190 50
2 3000 250 50 4300 300 70
032 1 18 3200 150 0 4000 250 100
2 3200 250 105 4300 300 120
Maximum Test Sheet Material
Thread Shank l}roer‘(ﬁle"“g 5052-H34 Aluminum Cold-rolled Steel
Code Code Locking Element Installation Pushout Torque-out Installation Pushout Torque-out
(H°m) (kN) (N) (Nem) (kN) (N) (Nem)
O
ot 1 7 578 2.8 135 665 3.4
” i 2 045 9 890 3.9 13.5 1110 45
2 \a 1 056 7 578 2.8 135 665 3.4
s 2 : 9 890 3.9 135 1110 45
1 12 665 5 18 845 56
e 2 7 12 1110 5.6 18 1330 7.9
1 12 665 10.1 18 1110 11.3
e 2 2.05 12 1110 11.8 19 1330 13.5

(1) The installation, pushout and torque-out values reported are averages when all installation specifications and procedures are followed.
Variations in mounting hole size, panel material and installation procedure will affect this data. Performance testing of this product in
your application is recommended. We will be happy to provide samples for this purpose.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

PennEngineering®
North America: Danboro, PA 18916 USA ¢ E-mail: info@pemnet.com e Tel: +1-215-766-8853 * Fax: +1-215-766-0143 « 800-237-4736 (USA Only)
° U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
pE“ Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com o Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
v Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988
3 ™
Visit our PEMNET™ Resource Center at www.pemnet.com CAGE-46384
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SELF-LOCKING
FASTENERS

Effective mounting for reusable locking threads.

The thread locking performance of Type PL PEMHEX®
self-clinching fastener meets the applicable standards
of NASM25027. A nylon hexagonal element provides a
reusable, non-metallic prevailing torque thread lock. The
strong knurled collar receives the installation force and
resists torque. The spin resistance of the knurl greatly
exceeds the torque that can be exerted by the self-locking
feature. As the knurled collar is embedded in the sheet, the
undercut cavity beneath the collar is filled with displaced
sheet material, thereby captivating the fastener in the
sheet.

Type CFN broaching fasteners are available for thinner
sheet, close-to-edge applications. The locking element
provides prevailing torgue to eliminate loosening of mating
threaded hardware.

PL-2  PennEngineering ¢ www.pemnet.com

Type PL

Blue Nylon locking element
__ identifies unified fastenerst

PEM self-clinching shank and
undercut is engineered to
develop high pushout values.

Strong knurled collar
to receive installation
force and resist torque.

Type CFN

Blue Nylon locking element
identifies unified fastenerst

)

Broaching knurl creates a
firm, interference-type fit
resistant to rotation.

Shoulder provides
positive stop during
installation.

1 The color blue for fastener locking elements is a registered trademark.
Unified fasteners have a blue nylon locking element and metric fasteners
have a black nylon locking element.

©Copyright 2005 PennEngineering.




TYPES PL AND PLC

Nylon locking element
(blue for unified fasteners and black for metric fasteners)

- E ==
All dimensions are in inches.
Type A sh ; . Max.
Thread Thread Sheet Hole Size c D 3 T Min. Dist. | yolg fp
? i (Shank) Thickness In Sheet Hole C/L
Size Steel s‘gl‘mss Code Max. ) w008 o0 | Max. Max. Max. Max. To Fdge At'l)z:.;;lsed
g (2124%()) PL PLC 440 .060 .059-.070 234 233 216 .28 130 A7 132
Bl 138-32
= PL PLC 632 .060 .059-.070 .265 .264 .246 .31 130 19 158
=z | (#6-32)
ol 164-32
(#8-32) PL PLC 832 .060 .059-.070 297 .296 278 .34 155 22 184
19082 PL PLC 032 060 059-.070 312 311 292 35 165 25 210
(#10-32) . .059-. . . . . . . .
All dimensions are in millimeters.
Type : oo Max.
Thread A Sheet Hole Size Min. Dist.
; Thread y C D E T Hole In
Size x i (Shank) Thickness In Sheet Hole C/L
ol i Steel s‘gllgflss Code Max. ) 0.08 Max. Max. Max. Max. To Edge At'l,az’ﬂl:d
[
=] M3x05 PL PLC M3 1.52 1.5-1.78 6 5.97 55 71 3.6 43 35
%]
S| M4x07 PL PLC M4 1.52 1.5-1.78 7.5 7.47 7 8.6 4.2 5.6 45
M5 x 0.8 PL PLC M5 1.52 1.5-1.78 8 7.97 7.5 8.9 45 6.4 5.5

(1) Can be used in panel thickness of .040” to .059” /1 mm to 1.5 mm provided the fastener is not fully installed. The knurled collar must be left protruding above
the sheet to the degree that the sheet thickness is less than .059” / 1.5 mm. Knurled collar may fracture if fastener is used in sheets thicker than .070” /1.7 mm
and screw is tightened beyond maximum tightening torque.

Type PL Part Number Designation

V-

v v v
Type and Thread Finish
Material Code

PennEngineering ¢ www.pemnet.com PL-3



TYPE CFN

All dimensions are in inches.

Nylon locking element
{blue for unified fasteners and black for metric fasteners)

A A Min. Hole Size E Min. Dist.
= Thread T Thread Shank [ D T
= ; ype (Shank) Sheet In Sheet +.001 Hole C/L
| S Code Code +.003 Thickness | +.003 -.op | 002 +.004 ~.004 Max. To Edge
| 11240
= (#4-40) CFN 440 1 .040 .043 152 162 175 .203 104 115
All dimensions are in millimeters.
0 Thread A Min. Hole Size E Min. Dist.
: Thread Shank C D T
) Size x Type (Shank) Sheet In Sheet +0.03 Hole C/L
4 L EAE ELE +0.08 Thickness +0.08 +0.05 0.1 ~0.1 Max. To Edge
23]
s| M3x05 CFN M3 1 1.02 1.1 3.86 411 4.45 5.16 2.65 2.92
Type CFN Part Number Designation
Y v \ v
Type Thread Shank Finish
Code Code
Thread Locking | Temperature . - Optional For Use in
Threads Performance Limit Fastener Material Standard Finishes Finish Sheet Hardness:
Internal, Locking Element: | Zinc Per ASTM | Passivated | Zinc Per ASTM | 60 or Less | 70 or Less
ANSI B1.12B/ 300 Series Blue or B 633 SC1 and / or B 633 SC1 on the on the

ANSI/ NASM25027 250° F / Heat-treated Carhon | Stainless Black (5pm), Type Il | Tested Per | (5pm), Type Il | Rockwell Rockwell
Type | ASME B1.13M 6H | (As Applicable) 120°C Carbon Steel Steel Steel Nylon Colorless ASTM A380 Yellow “B” Scale | “B” Scale
PL . . . . . . . .
PLG . . . . . . .
CFN . 1) . . . . . .
Part Number Code For Finishes ZI None Z0

(1) See Performance Data chart for Type CFN on page PL-6.

PennEngineering ¢ www.pemnet.com PL-4




INSTALLATION Type PL

1.. Punch or drill the properly sized mounting hole in the et "“\gq;/?x
. LA
sheet. Do not perform any secondary operations such i
as deburring.

2. Insert fastener into the anvil hole and place the NG : \\S SHEET
mounting hole over the shank of fastener as shown in AT |‘I'|J[Ij?
drawing. A i

f

47//-" .187” /5 mm
3. with the punch and anvil surfaces parallel, apply a L MIN.
squeezing force. For PL, apply force until the knurled
collar is flush with the top sheet for sheets .060” / 1.5
mm thick and up, or until the shank is flush with the
bottom of the sheet for sheets .040” /1 mm to .060” /
1.5 mm thick. For CFN, apply squeezing force until the

shoulder of the fastener contacts the shest.

D+.005” / +0.13 mm
+.010” / +0.25 mm

When it is necessary to install a Type PL fastener in a
sheet whose thickness is less than the “A” dimension of
the fastener, instead of flushing off the top of the knurled
collar and the top surface of the sheet, bring the bottom of
the fastener shank smooth with the underside of the sheet. . -

When this method is used, care must be taken to protect the \< >
fastener against crushing which would damage the threads. PUNCH |
This method will also result in reduced pushout and torque- ‘
out values. ; \\]

Type CFN

\‘) SHEET

f

PEMSERTER® PRESSES

For best results we recommend using a PEMSERTER® press for either
manual or automatic installation of PEM PL, PLC, and CFN fasteners. For
more information on our line of presses call 1-800-523-5321 (USA only).

PL-5 PennEngineering ¢ www.pemnet.com



PERFORMANCE DATA"

For Types PL and PLC
Max. Rec. () Test Sheet Material
Thread | Tightening Locking .060” 5052-H34 Aluminum .040” 5052-H34 Aluminum .060” Cold-rolled Steel .048” Cold-rolled Steel
L (iT:rﬂ:'se) (iTnorﬂ:':) Installation | Pushout | Torque-out | Installation | Pushout | Torque-out |Installation | Pushout | Torque-out | Installation | Pushout | Torque-out
A e T (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.)
£}
; 440 9.3 5t05 2000 225 20 1500 160 20 3000 260 20 3000 225 20
E 632 12.9 1t010 2000 285 30 1500 180 25 3000 290 30 3000 270 30
=)
832 19.1 15t015 2000 290 60 1500 180 28 3000 290 60 3000 270 60
032 26.0 2t0 18 2000 300 70 1500 180 40 3000 350 70 3000 310 70
Max. Rec. () Test Sheet Material
Thread | Tightening Locking 1.5 mm 5052-H34 Aluminum 1 mm 5052-H34 Aluminum 1.5 mm Cold-rolled Steel 1.2 mm Cold-rolled Steel
4] EriE (Tﬁr.q:f) m’f‘l:i Installation | Pushout | Torque-out | Installation | Pushout | Torque-out | Installation | Pushout | Torque-out | Installation | Pushout | Torque-out
= (kN) (N) (N m) (kN) (N) (Nem) (kN) (N) (Nem) (kN) (N) (Nem)
: M3 113 .056 to .56 8.9 1000 2.25 6.67 710 2.25 13.34 1156 2.25 13.34 1000 2.25
= M4 2.3 169 to 1.69 8.9 1290 6.77 6.67 800 3.16 13.34 1290 6.77 13.34 1200 6.77
M5 3.12 .226 0 2.03 8.9 1330 7.9 6.67 800 451 13.34 1557 7.9 13.34 1380 7.9
For Type CFN
a Max. Rec Max, Min. Test Sheet Material
4 Thread Tightening Torr‘(?l:l(;lgor Breakaway .040” Cold-rolled Steel
(3 Code (iTnurﬂ:':) 3 Full Turn (iTnorﬁ:':) Installation Pushout Torque-out
E e (in. Ibs.) e (Ibs.) (Ibs.) (in. Ibs.)
=] 440 5 3 0.38 1000 10 4
o Max. Rec RMax.. Min Test Sheet Material
e un-in :
E Thread TI%IJ:EELHQ Torque For Brﬁrkal}réay 1 mm Cold-rolled Steel
= Code (N-qm) 3 Full Turn (Noqm) Installation Pushout Torque-out
= (Nem) (kN) (N) (Nem)
= M3 0.75 0.339 0.042 4.45 44.5 0.45

(1) The installation, pushout and torque-out values reported are averages when all installation specifications and procedures are followed. Variations in mounting
hole size, sheet material, and installation procedure will affect this data. Performance testing of this product in your application is recommended. We will be
happy to provide samples for this purpose.

(2) The maximum locking torque and the minimum breakaway will fall within these values for fifteen cycles when tested in accordance with the locking torque
test procedure specified in NASM25027.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.

PennEngineering®
North America: Danboro, PA 18916 USA ¢ E-mail: info@pemnet.com e Tel: +1-215-766-8853 * Fax: +1-215-766-0143 « 800-237-4736 (USA Only)
° U.K. And Europe: Doncaster, England * E-mail: uk@pemnet.com Tel: +44 (0)1302 765700 » Fax: +44 (0)1302 367580
pE“ Asia/Pacific: Singapore ¢ E-mail: singapore@pemnet.com o Tel: +65-6-745-0660 ¢ Fax: +65-6-745-2400
v Shanghai, China  E-mail: china@pemnet.com e Tel: +86-21-5868-3688 ¢ Fax: +86-21-5868-3988
3 ™
Visit our PEMNET™ Resource Center at www.pemnet.com CAGE-46384
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SELF-CLINCHING STANDOFFS

These standoffs, which use the proven self-clinching design,
install with a squeeze in punched or drilled round holes — and
become permanently mounted in the thin sheet.

PEM® brand thru-hole threaded standoffs (Page 3) are installed
with their heads flush with one surface of the mounting sheet.
When blind-threaded types (Page 4) are used, outer sheet
surfaces are not only flush, but closed as well. Unthreaded
standoffs (Page 5) are also available for spacing multi-panel
assemblies.

Types S04 and BS04 standoffs (Pages 6 and 7) are for
installation into stainless steel sheets as thin as .040” / 1.02 mm.

Types TSO, TSOS, and TSOA self-clinching threaded standoffs
(Page 8) provide permanent threads in sheets as thin as .025”
/0.63 mm.

PEM® self-clinching standoffs are also available on special
order in non-heat treated carbon steel as type SON (thru-hole
threaded) or BSON (blind threaded).

Types DSO and DSOS standoffs (Page 9) are available for close-
to-edge applications.

If you require a standoff which we do not offer in this bulletin,
please contact us. We will be happy to work with you to satisfy
your special need.

For other types of PEM® brand standoffs and spacers see:

Bulletin CH PEM® Concealed-head Standoffs.
Bulletin K PEM® Standoffs for printed circuit boards.
Bulletin SK  PEM® KEYHOLE® Standoffs.
Bulletin SMT PEM® ReelFast™ SMT Spacers/Nuts.
Bulletin SSA  PEM® brand SNAP-TOP® Standoffs.

SO-2 PennEngineering * www.pemnet.com
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Always look for the
“One or Two Groove”
trademarks to be

sure you are getting
genuine PEM® brand
standoffs. On actual ™
parts, location of
grooves on barrel

may be different

than shown in photo.
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THIS SHEET

THRU-HOLE THREADS BLIND THREADS

Part Number Designation

©0-0 6

7 \J \J \J
Type and Thread Length Finish
Material Code Code

©Copyright 1997 PennEngineering.



TYPES SO, SOA, SOS THRU-HOLE THREADED STANDOFFS

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

; Hole Size B .
Thread SI\‘Ilg]él InSheet | Counter- +.I(]:llll H Ml-llglé%/slf'
Code | rhickness *333 Botr.eogt_l)a. -.005 Nom. To Edge
g 440 .040 .166 125 165 187 .23
f—D—= : 6440 .040 213 125 212 .250 27
r E 632 .040 213 .156 212 .250 27
i3 Pl 8632 050 281 156 280 312 31
¢ 1 832 .050 .281 188 .280 312 .31
L | 032 .050 .281 .203 .280 312 .31
‘ All dimensions are in millimeters.
L L H . . B .
Min. Hole Size Min. Dist.
Thread Counter- C H
Sheet In Sheet : Hole C/L
Code | rhickness | +0.08 Bo+rg %a. 0.13 Nom. | o' Edge
o 0.
; M3 1.02 422 3.2 4.2 4.8 6
; 3.5M3 1.02 5.41 3.2 5.39 6.4 6.8
= M3.5 1.02 5.41 3.9 5.39 6.4 6.8
M4 1.27 7.14 4.8 712 7.9 8
M5 1.27 7.14 5.35 712 7.9 8
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Type Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread Sioel St A Thread
Size tecl | Stainiess | Aluminum | Code | 155 | 17 | 250 | 312 | .375 | .437 | 500 | .562 | .625 | .687 | .750 | 812 [ .875 | .937 | 1.00 | 1.062
fa) (;112::)(; SO S0S SOA 6::(?“) 4 6 8 10 12 14 | 16 18 20 22 24 | N/A | N/A | N/A | N/A | N/A
5}
= | 138-32 632
2%
; (#6-32) SO S0S SOA 863201 4 6 8 10 12 14 | 16 18 20 22 24 26 28 30 32 34
o | .164-32
(#8-32) 832
19032 SO S0S SOA 4 6 8 10 12 14 | 16 18 20 22 24 26 28 30 32 34
(#10-32) 032
D Dimension £.010 None 187 312 437
All dimensions are in millimeters.
Thread Type T Length “L” +0.05 -0.13
Size x : : read Lenath Code in millimet
f Steel Stainless | Aluminum | Code (Length Code in millimeters)
Pitch Steel
S M3
x| M3x0.5 SO S0S SOA 35M30 3 4 6 8 10 12 14 16 18 N/A N/A N/A
]
M IM3.5 x 0.6 M3.5
A M4 x 0.7 SO S0S SOA M4 3 4 6 8 10 12 14 16 18 20 22 25
M5 x 0.8 M5
D Dimension £0.25 None 4 8 11

(1) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.
(N/A) Not Available.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.
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TYPES BSO, BSOA, BSOS BLIND THREADED STANDOFFS

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

: Hole Size i D
Min. C Min. Dist.
Thread In Sheet H
Sheet +.000 Hole C/L
Code Thickness +333 -.005 Nom. To Edge
2 440 .040 .166 165 187 .23
o F——= = 6440 .040 213 212 250 27
E 632 .040 213 212 .250 .27
T mﬁ ’\ 2 8632 .050 .281 .280 312 31
c 832 .050 .281 .280 312 31
i 032 .050 .281 .280 312 31
All dimensions are in millimeters.
L H Thread Min. Hole Size C H Min. Dist.
Sheet In Sheet K Hole C/L
Code | rhickness | +0.08 0.13 Nom. To Edge
8 M3 1.02 422 4.2 48 6
E 3.5M3 1.02 5.41 5.39 6.4 6.8
\ | wss 1.02 5.41 5.39 6.4 6.8
\/ / M4 1.27 714 712 7.9 8
M5 1.27 714 712 7.9 8
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Type Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread - - Thread
Size | Steel | Stainless | Auminum | Code | 315 | 575 | 437 | 00 | 562 | 625 | 687 | .70 | 812 | 875 | 937 | 1.00 | 1.062
112-40 440
g (#4-40) BSO BSOS BSOA 54400 10 12 14 16 18 20 22 24 26 28 30 32 34
= [.138-32 632
E (#6-32) BSO BSOS BSOA 863201 10 12 14 16 18 20 22 24 26 28 30 32 34
D |.164-32
(#8-32) 832
190-32 BSO BSOS BSOA 10 12 14 16 18 20 22 24 26 28 30 32 34
(#10-32) 032
F Dimension Min. .156 187 .250 375
All dimensions are in millimeters.
Thread Type Th Length “L” +0.05 -0.13
Size x - - read RN
: Steel Stainless Aluminum Code (Length Code in millimeters)
Pitch Steel
° M3
5 M3 x 0.5 BSO BSOS BSOA 35030 6 8 10 12 14 16 18 20 22 25
; M3.5 x 0.6 M3.5
M4 x 0.7 BSO BSOS BSOA M4 6 8 10 12 14 16 18 20 22 25
M5 x 0.8 M5
F Dimension Min. 3.2 4 5 6.5 9.5

(1) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.
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TYPES SO, SOA, SOS THRU-HOLE UNTHREADED STANDOFFS

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

: Hole Size Lo
Min. C Min. Dist.
Thru-hole In Sheet H
Sheet +.000 Hole C/L
Code | Thickness | *003 -005 Nom. To Edge
S 4116 .040 .166 165 187 .23
@ ; 6116 .040 213 212 .250 27
T 5 ; 6143 .040 213 212 .250 27
B | | Pl 8143 050 281 280 312 31
L K 8169 .050 281 .280 312 31
8194 .050 281 .280 312 31
All dimensions are in millimeters.
- Min. | Hole Size c " Min. Dist.
Thru-hole Sheet In Sheet 0.13 Nom Hole C/L
Code Thickness +0.08 ) ) To Edge
[3) 4341 1.02 4.22 4.2 4.8 6
> 63.1 1.02 541 5.39 6.4 6.8
PEMP® thru-hole, unthreaded 2l 636 1.02 5.41 5.39 6.4 6.8
standoffs are available on =| 836 1.27 7.14 7.12 79 8
special order only. 84.1 1.27 7.14 7.12 7.9 8
85.1 1.27 714 712 7.9 8
THRU-HOLE DIAMETER AND LENGTH SELECTION DATA
All dimensions are in inches.
B W . f .
Thru-hale Type rtole Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Dameter | steel Stainless | uminum | Code | 125 | 187 | 250 | 312 | 375 | 437 | S0 | 62 | 625 | 667 | .70
[a]
M 4116
=l 116 SO S0S SOA 1 4 6 8 10 12 14 16 18 20 22 24
Ry 6116("
2 6143
| 143 SO S0S SOA g1430 4 6 8 10 12 14 16 18 20 22 24
165 SO SO0S SOA 8169 4 6 8 10 12 14 16 18 20 22 24
194 8194
All dimensions are in millimeters.
Thnehole Type Length “L” +0.05 -0.13
i - Thru-hole in milli
+[:]|a1ml(§t(i:]rs Sigl s‘g:'gﬁss Aluminum Code (Length Code in millimeters)
6]
E 341 SO S0S SOA £ 3 4 6 8 10 12 14 16 18 20
I 63.1M
5]
63.6
2| 36 S0 S0S SOA 3 4 6 8 10 12 14 16 18 20
83.6("
4.1 84.1
51 SO SOS SOA 851 3 4 6 8 10 12 14 16 18 20

(1) Standoffs with thru-hole codes 6116, 8143, 63.1 and 83.6 offer greater wall thickness for that thru-hole diameter.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.
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TYPE SO4 THRU-HOLE THREADED STANDOFFS
FOR INSTALLATION INTO STAINLESS STEEL

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

: Hole Size B .
Thread | Mt | in Sheet | Counter- s H MH';'[EDC'/SE'
Code Thickness ‘!‘333 B(J;eogga -.005 Nom. To Edge
2 440 .040 .166 125 165 187 .23
~— D—= : 6440 .040 213 125 212 .250 .28
T E 632 .040 213 156 212 .250 .28
& i Pl 8632 .050 .281 156 .280 312 .33
L 832 .050 .281 188 .280 312 .33
L 032 .050 281 203 .280 312 .33
All dimensions are in millimeters.
L
. . B -
Min. Hole Size Min. Dist.
Thread Counter- C H
Sheet In Sheet f Hole C/L
Code Thickness | +0.08 Bllrg %a. -0.13 Nom. To Edge
- 0.
= M3 1.02 4.22 3.25 4.2 4.8 6
: 3.5M3 1.02 5.41 3.25 5.39 6.4 7.1
s| M35 1.02 5.41 3.9 5.39 6.4 7.1
M4 1.27 7.14 4.8 7.12 7.9 8.4
M5 1.27 7.14 5.35 7.12 7.9 8.4
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread Type Thread
Size Code | 125 | 187 |.250 |.312 |.375 | .437 | 500 |.562 |.625 |.687 | .750 | .812 | .875 |.937 |1.00 |1.062
112-40 440
2 (#4-40) S04 644007 4 6 8 10 12 14 16 18 20 22 24 N/A | N/A [N/A | N/A | N/A
—1 .138-32 632
%
E (#6-32) S04 86320 4 6 8 |10 12 14 | 16 | 18 20 | 22 | 24 26 | 28 |30 | 32 34
o | .164-32
(#8-32) 832
190-32 S04 4 6 8 |10 12 14 | 16 | 18 20 | 22 | 24 26 | 28 |30 | 32 34
(#10-32) 032
D Dimension £.010 None 187 312 437
All dimensions are in millimeters.
Thread Length “L” +0.05 -0.13
sPlizt?:hx Type Tgaﬁaed (Length Code in millimeters)
S M3
> M3 x 0.5 S04 35M30 3 4 6 8 10 12 14 16 18 N/A N/A N/A
]
B 1 M3.5x%0.6 M3.5
A M4 x 0.7 S04 M4 3 4 6 8 10 12 14 16 18 20 22 25
M5x 0.8 M5
D Dimension +0.25 None 4 8 1

(1) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.
(N/A) Not Available.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.
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TYPE BSO04 BLIND THREADED STANDOFFS
FOR INSTALLATION INTO STAINLESS STEEL

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

: Hole Size .
Min. C Min. Dist.
Thread In Sheet H
Sheet +.000 Hole C/L
Code Thickness +333 -.005 Nom. To Edge
2 440 040 166 165 187 23
T F =l 6440 040 213 212 250 28
T m % = 632 040 213 212 250 28
=}
c N 8632 050 281 280 312 33
832 .050 281 280 312 33
L 032 .050 281 280 312 33
All dimensions are in millimeters.
L H Min Hole Size Min. Dist
Thread : C H y .
Sheet In Sheet K Hole C/L
Code | hickness |  +0.08 0.13 Nom. To Edge
S M3 1.02 422 42 48 6
5 3.5M3 1.02 5.41 5.39 6.4 7.1
\ | wss 102 5.41 5.39 6.4 71
) M4 1.27 7.14 7.12 7.9 8.4
\, M5 1.27 7.14 7.12 7.9 8.4
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Length “L” +.002 -.005 (Length Code in 32nds of an inch)
Thread Type Thread
Size Code | 31 | 375 | .437 | 500 | 562 | .625 | .687 | .750 | .812 | .875 | .937 | 1.00 | 1.062
112-40 440
2 (#4-40) BSO4 gaao| 10 12 14 16 18 20 22 24 | 26 28 | 30 32 | 34
=l .138-32 632
29
g (#6-32) BSO4 g6300| 10 12 14 16 18 20 22 24 | 26 28 | 30 32 | 34
5| .164-32
(#8-32) 832
1905 BS04 10 12 14 16 18 20 22 24 | 26 28 | 30 32 | 34
(#10-32) 032
F Dimension Min. .156 187 .250 375

All dimensions are in millimeters.

Thread Length “L” +0.05 -0.13
Size x Tipe T'(I;:md (Length Code in millimeters)
Pitch
S M3 x 0.5 BSO4 M3 6 8 10 12 14 16 18 20 22 25
S x 0. 3.5M3(")
; M3.5 x 0.6 M3.5
M4 x 0.7 BSO4 M4 6 8 10 12 14 16 18 20 22 25
M5 x 0.8 M5
F Dimension Min. 3.2 4 5 6.5 9.5

(1) Standoffs with thread codes 6440, 8632, and 3.5M3 offer greater wall thickness for thread sizes 440, 632, and M3 respectively.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.
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TYPES TSO, TSOS, TSOA THREADED STANDOFFS FOR SHEETS AS THIN
AS .025" /0.63 mm

GENERAL DIMENSIONAL DATA

All dimensions are in inches.

Style #2 ; o
Style #1 (Screw will not pass thru unthreaded end) Thread Min. I]Iglsehiléf [ MIiJn_ H Min. Dist.
D Code Th?hlfnﬂ +.003 *3350 Thread | Nom. I%glgd(:/é.
@ A ckness | _ggp . Depth g
T T - E 256 025 ago | ae5 | | aer | 28
c c = 6256 025 213 212 ' 250 27
i l S| 440 025 166 65 | 0 | 187 23
6440 .025 213 212 ' .250 .27
632 .025 213 212 270 .250 27
L Lk All dimensions are in millimeters.
Style #3 (Blind) Min. Hole Size D Min. Dist.
: Twread | sheet | InSheet | b3 | pmny | Go | Hole G
Thickness +0.08 ) Denth ' To Edge
j SN : "
c E M25 0.63 4.22 419 59 4.8 5.8
J’ : 6M25 0.63 5.41 5.39 ' 6.4 71
= M3 0.63 4.22 419 62 4.8 58
6M3 0.63 5.41 5.39 ' 6.4 7.1
L H M35 0.63 5.41 5.39 7 6.4 71
THREAD SIZE AND LENGTH SELECTION DATA
All dimensions are in inches.
Type Length “L” +.003
Thread For other lengths / thread depth data see chart below.
S| oo | StMeSS | iy | Coce | os0 [ 25 [ o7 [ o0 | w2 | v | aw | o0 [ w2 [ e | oo |
eel Steel Aluminum Code .090 125 187 .250 312 .375 437 .500 .562 .625 .687 .750

Length Code (Length “L” without decimal point)

. 256
oy | SO | TSOS | TSOA [~ 090(h | 125(1)| 18701) | 25001 | 3120)| 375(2)| 43760 | 50000 | 56209 | 6250) | 687) | 7506

UNIFIED

- 440
wiagy | SO | TSOS | TSOA [ 090(h | 125(1)| 1870) | 25001 | 3120)| 375(2)| 43702 | 50060 | 56209 | 6250) | 687) | 7506

'&35%35 TS0 | TS0S | TSOA | 632 | WA | 125(1)| 18701) | 25001) | 31201)| 375(2)| 437(2) |500(2) | 56203) | 625(3) | 687(3) | 75003)

All dimensions are in millimeters.

Type Length “L” £0.08

Thread Thread For other lengths / thread depth data see chart below.

i . rea

%'iztf,hx Steel s‘g{';':,ss Muminum | Code | 2.00 | 300 | 400 | 600 | 800 | 10.00 [ 1200 | 1400 | 16.00 | 18.00 [ 19.00
3} Length Code (Length “L” without decimal point)
x M25
& [M25x045) T8O | TSOS | TSOA oo-g 20001) | 300(1) | 400(1) | 600(1) | 800(2) | 1000(3) | 1200(3) | 1400(3) | 1600(3) | 1800(3) | 1900(3)
]
= M3

M3x05| TSO TSOS | TSOA [—gia | 20000 | 300(1) | 400(1) | 600(1) | 800(2) | 1000(2) | 1200(3)| 1400(3)| 1600(3) | 1800(3) |1900(3)

M3.5x06| TSO TSOS | TSOA M35 N/A | 30001 | 400(1) | 600(1) | 800(1) | 1000(2) | 1200(2) | 1400(3)| 1600(3) | 1800(3) |1900(3)
(1) Style #1. (2) Style #2. (3) Style #3. (N/A) Not Available

(4) Standoffs with thread codes 6256, 6440, 6M25 and 6M3 offer greater wall thickness for thread sizes 256, 440, M2.5 and M3 respectively.
Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.

LENGTH / STYLE DATA
All dimensions are in inches. All dimensions are in millimeters.
(Length can be specified in .001” increments.) (Length can be specified in .02 mm increments.)
Thread Length “L” Length “L” Length “L” Thread Length “L” Length “L” Length “L”
Code (Style #1) | (Style #2) (Style #3) Code (Style #1) | (Style #2) (Style #3)
g 259 090-.250 251-.375 376-.750 2 as 2.00-6.30 6.32-9.50 9.52-19.00
=) T o M3
- - - K 2.00-7. 7.52-11. 11.02-19.
E 6440 .090-.280 .281-.450 .451-.750 < 6M3 00-7.50 5 00 02-19.00
632 .120-.350 .351-.540 .541-.750 M35 3.00-8.80 8.82-12.80 12.82-19.00
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TYPES DSO AND DSOS THREADED STANDOFFS FOR CLOSE-TO-EDGE
APPLICATIONS

/I/II//I/iI/I/

L L

——
)
C—— %
| e
I

L
Patented.
All dimensions are in inches.
a Type Hole Size Lo Min. Dist.
Kl Thread Stainiess Steel Thread Lenglh Sheet In Sheet C H +.002 Hole C/L
= Size Steel ee Code Code Thickness +.003 -.000 Max. Nom. -.005 To Edge
= 112-40 250 .250
2 NS -
g (#4-40) DSOS DSO 440 575 .037 - .250 166 165 194 75 126
All dimensions are in millimeters.
of Sy e Thread Length Sheet e C H 05 ol Dc'/sf
— ize X i rea eng ee n Shee +0. ole
e | i ST Steel Code Coe Thickness +0.08 Max. Nom. 013 To Edge
; M3 x 0.5 DSOS DSQNs M3 6'735 0.94-6.35 4.2 4.2 4,92 6'35 3.2

(1) Available in other lengths on special order.
(NS) Not Stocked, available on special order.

Please contact your local PEM® distributor for availability, minimum quantity, and pricing information.

MATERIAL & FINISH SPECIFICATIONS

Threads (1) Fastener Materials Standard Finishes For Use In Sheet Hardness:
Internal, ANSI | Heat- Non-heat 300 400 Zinc Per ASTM | Passivated 88 or less 80 or less 70 or less 60 or less 50 or less
B1.12B treated | Treated 7075-T6 Series Series B 633 SC1 and/or Tested on the on the on the on the on the
Type ANSI/ASME | Carbon Carbon | Aluminum | Stainless | Stainless | (5pm) Type Ill, Per ASTM No Rockwell Rockwell Rockwell Rockwell Rockwell
B1.13M, 6H Steel Steel Steel Steel Colorless A380 Finish “B” Scale “B” Scale “B” Scale “B” Scale “B” Scale
S0 . . . .
SOA . . . .
S0S . . . .
S04 . . . .
BSO . . . .
BSOA . . . .
BSOS . . . .
BS04 . . . .
TSO . . . .
TSOS . . . .
TSOA . . . .
DSO . . . .
DSOS * . * °
Part Number Codes For Finishes A None None

(1) Where applicable.
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INSTALLATION

Types DSO and DSOS

1. Provide the correct diameter mounting hole. PUNCH

2. Do not perform any secondary operations such as deburring.

3. Insert fastener through mounting hole and into anvil as shown in

drawing at right. & @Eﬂ?

4. With punch and anvil surfaces parallel, apply only enough squeezing 2807 /7 mm /ANV"-
force to embed the standoff’s head flush in the sheet. Mg

.169” - 1727/
4.3 mm - 4.4 mm

Types SO, SOS, SOA, SO4, BSO, BSOS, BSOA, and TN TS
BSO4
PUNCH
. . . . /
1. Punch or drill properly sized mounting hole in sheet. Do not
perform any secondary operation such as deburring. 7
2. Insert standoff through mounting hole of sheet and into anvil as ) l‘ {
shown in drawing.
3. With punch and anvil surfaces parallel, apply only enough . — L ANVIL
squeezing force to embed the standoff’s head flush in the sheet. )
Drawing at right shows suggested tooling for applying these
forces.
I
+.004” / 0.1 mm
+.007” /0.18 mm
Types TSO, TSOS, and TSOA REQUIRED INSTALLATION ANVIL /\Q

FOR SHEETS BELOW .032” / 0.81MM

1. Punch or drill properly sized mounting hole in sheet. Do not Pl UL

120°
erform any secondary operation such as deburring.
p y y op g é R %

2. Insert standoff through mounting hole of sheet and into anvil i — ——

as shown in drawing.

3. With punch and anvil surfaces parallel, apply only enough

squeezing force to embed the standoff’s head flush in the BT Lty | ANvIL
sheet. Drawing at right shows required installation anvil for
sheet thickness of .025” to .032” / 0.63 to 0.81 mm.
A chamfered anvil is not required for sheets over .032” /
0.81 mm. L A N
All dimensions are in inches. All dimensions are in millimeters.
Standoff “C” Anvil Dimensions Standoff “C” Anvil Dimensions
Dimensions A B Dimensions A B
165 167 - 170 187 - 194 4.19 4.24-4.32 4.75 - 4.93
212 213 - .216 250 - .257 5.39 5.41 - 5.49 6.35 - 6.53

PEMSERTER® PRESSES

For best results we recommend using a PEMSERTER® press for either manual or
automatic installation of PEM standoffs. For more information on our line of presses
call 1-800-523-5321, or check our web site.
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PERFORMANCE DATA

Types SO, SOS, SOA, BSO, BSOS, and BSOA

Max. Rec. Test Sheet Material
Thread Standoff };2:};“;’;2 060" 5052-H34 Aluminum .060” Cold-rolled Steel
Code Material Mating Screw Installation Pushout Torque-out Pull-thru®® Installation Pushout Torque-out Pull-thru(®
(in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.)
Steel 4.75 1100 160 11 280 2200 225 19 330
440 Stainless Steel 3.8 1100 160 11 224 2200 225 19 264
Aluminum 2.85 1100 160 11 168 (3) (3) (3) (3)
g Steel 4.75 1700 300 11 280 3300 420 19 330
- 6440 Stainless Steel 3.8 1700 300 11 224 3300 420 19 264
ﬁ Aluminum 2.85 1700 300 11 168 (3) (3) (3) (3)
= Steel 8.75 1700 300 25 310 3300 420 35 380
=} 632 Stainless Steel 7 1700 300 25 248 3300 420 35 304
Aluminum 5.25 1700 300 25 186 (3) (3) (3) (3)
Steel 8.75 2400 400 25 310 4000 560 35 380
8632 Stainless Steel 7 2400 400 25 248 4000 560 35 304
Aluminum 5.25 2400 400 25 186 (3) (3) (3) (3)
Steel 18, 32 2400 400 45 580 4000 560 75 700
832, 032 Stainless Steel 14.4,25.6 2400 400 45 464 4000 560 75 560
Aluminum 11,19 2400 400 45 348 (3) (3) (3) (3)
Max. Rec. Test Sheet Material
Thread Standoff }:,?:L"e“';:)gr 1.5 mm 5052-H34 Aluminum 1.5 mm Cold-rolled Steel
Code Material Mating Screw Installation Pushout Torque-out Pull-thru® Installation Pushout Torque-out Pull-thru®
(Nem) (kN) (N) (Nem) (N) (kN) (N) (Nem) (N)
Steel 0.55 49 710 1.24 1245 9.8 1000 2.15 1465
0 M3 Stainless Steel 0.44 4.9 710 1.24 996 9.8 1000 2.15 1172
C] Aluminum 0.33 4.9 710 1.24 747 (3) (3) (3) (3)
ﬁ Steel 0.55 7.6 1330 1.24 1245 14.7 1860 2.15 1465
e 3.5M3 Stainless Steel 0.44 7.6 1330 1.24 996 14.7 1860 2.15 1172
s Aluminum 0.33 7.6 1330 1.24 747 (3) (3) (3) (3)
Steel 0.91 7.6 1330 2.82 1375 14.7 1860 3.95 1690
M3.5 Stainless Steel 0.73 7.6 1330 2.82 1100 14.7 1860 3.95 1352
Aluminum 0.55 7.6 1330 2.82 825 (3) (3) (3) (3)
Steel 2,36 10.7 1780 5.08 2575 17.8 2490 8.47 3110
M4, M5 Stainless Steel 1.6, 2.88 10.7 1780 5.08 2060 17.8 2490 8.47 2488
Aluminum 1.2,2.16 10.7 1780 5.08 1545 (3) (3) (3) (3)
Types SO4 and BSO4
Max. Rec. Test Sheet Material Max. Rec. Test Sheet Material
Thread ;"Jgh:;"g:ﬂ .050” 300 Series Stainless Steel Thread ;ll)ghleang 1.3 mm 300 Series Stainless Steel
Code r " Code rque For .
Mating Screw | Installation Pushout Torque-out | Pull-thru o Mating Screw | Installation Pushout Torque-out | Pull-thru
[a) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) et (Nem) (kN) (N) (N'em) (N)
E 440 4.75 5500 336 17 600 5 M3 0.55 245 1493 2.36 2650
E 6440 4.75 9500 647 17 680 5| 3.5M3 0.55 423 2877 2.36 3025
E 632 8.75 9500 647 30 680 = M3.5 0.91 423 2877 3.06 3025
8632 8.75 10500 900 30 1392 M4 2 46.7 4003 6.34 6458
832 18 10500 900 53 1517 M5 3.6 46.7 4003 8.89 6226
032 32 10500 900 7 1368
Types TSO, TSOS, and TSOA
Test Sheet Material
Standoff “C” Standoff .025” / 0.64 mm 5052-H34 Aluminum .025” / 0.64 mm Cold-rolled Steel
Dimension Material Installation Pushout Torque-out Installation Pushout Torque-out
(Ibs.) (kN) (Ibs.) (N) (in. Ibs.) (Nem) (Ibs.) (kN) (Ibs.) (N) (in. Ibs.) (Nem)
165"/ Steel 1500 6.7 70 311 6 0.68 2000 8.9 100 445 9 1
4'19 . Stainless Steel 1500 6.7 70 311 6 0.68 2000 8.9 100 445 9 1
) Aluminum 1500 6.7 70 311 6 0.68 — — — — — —
2127/ Steel 1800 8 90 400 11 1.24 2500 1.1 150 667 15 1.7
5.38 mm Stainless Steel 1800 8 90 400 11 1.24 2500 1.1 150 667 15 1.7
Aluminum 1800 8 90 400 11 1.24 — — — — — —

(1) The installation, pushout, torque-out and pull-thru values reported are averages when all installation specifications and procedures are followed. Variations in

mounting hole size, sheet material and installation procedure will affect this data. Performance testing of this product in your application is recommended. We
will be happy to provide samples for this purpose.
(2) Standoffs installed in sheets thinner than .060°/1.5mm will have pull-thru, pushout, and torque-out values at 80% of tabulated values.
(3) Not recommended.
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PERFORMANCE DATA ) (continued)

Types DSO and DSOS

- Max. Rec. Test Sheet Material
| Thread ;;2:&“;‘;% .040” Cold-rolled Steel .040” 5052-H34 Aluminum
E Code Mating Screw Installation Pushout Torque-out Installation Pushout Torque-out
= (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.) (Ibs.) (Ibs.) (in. Ibs.)
)
440 3.8 1300 75 10 1000 50 10
Max. Rec. Test Sheet Material
E Thread ;[')gr:ﬁi'";g 1 mm Cold-ralled Steel 1 mm 5052-H34 Aluminum
] Code Mating Screw Installation Pushout Torque-out Installation Pushout Torque-out
; (Nem) (kN) (N) (Nem) (kN) (N) (N'em)
M3 0.44 5.8 334 1.1 4.5 223 1.1

(1) The installation, pushout, and torque-out values reported are averages when all installation specifications and procedures are followed. Variations in mounting
hole size, sheet material and installation procedure will affect this data. Performance testing of this product in your application is recommended. We will be
happy to provide samples for this purpose.

RoHS compliance information can be found on our website. Specifications subject to change without notice.
Check our website for the most current version of this bulletin.
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