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WARNING

The copyright law of the United States governs the making of photocopies or other
reproductions of copyrighted material. One of these specified conditions is that the
photocopy or other reproduction is not to be used for any purpose other than private
study, scholarship or research. If the user produces the NAPMA material in excess
of “fair use”, that user may be liable for copyright infringement.

Copyright© 2000 by
NORTH AMERICAN PUNCH MANUFACTURERS ASSOCIATION
All Rights Reserved
Printed in U.S.A.
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FOREWORD

This Standard is one of a series of interchangeable punches and accessories for
precision stamping dies. It comprises a group die buttons (matrixes) used in various
stamping dies, as built by die makers, for long-run production of specific and individual
metal parts in many different kinds of punch presses.
Reference publications and guidelines for drafting standards:

(1) Metric Limits and Fits- ANSI B4.2 1978(R1994)

(2) Letter and Geometric Symbol References-ANSI Y 10, Y32 Series

(3) Drafting Practices-ANSI Y 14 Series

(4) Metric Dimensioning and Tolerances-ANSI Y 14.5 1994

(5) Preferred Numbers - ISO 497 1973 R’10 Series

(6) Drawings to use Third Angle Projection
The North American Punch Manufacturers Association (NAPMA), originally known as
the National Association of Punch Manufacturers (NAPM), was incorporated on
October 17, 1963. The purpose of this association is: To establish and promote
standardization of precision punches, dies and accessories for the benefit of the

stamping and forming industry.

Members of NAPMA, comprised of the majority of North American Punch
Manufacturers, have been major contributors to the development of these standards.

See page 13 of this Standard for additional related standards. For more information
contact:

NORTH AMERICAN PUNCH MANUFACTURERS ASSOCIATION
7402 Chestnut Ridge Rd. Lockport, NY 14094
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NORTH AMERICAN PUNCH MANUFACTURERS ASSOCIATION

DIE BUTTONS (MATRIXES)
STRAIGHT RELIEF, PRESS FIT

1.0 SCOPE

This is the North American Punch
Manufacturers Association Standard for
metric straight relief die buttons (matrixes)
including dimensions, tolerances,
nomenclature, sizes and shapes.

Headless straight relief press fit die
buttons (matrixes) are available in body
diameter sizes ranging from 8.0mm to
100.0mm. Standard hole shapes include
round, rectangle, oblong and square with a
variety of special shapes that have been
catalogued for identification by description
thereby negating the need for a drawing.

Headed straight relief press fit die
buttons (matrixes) are available in body
diameter sizes ranging from 8.0mm to
40.0mm. Standard hole shapes include
round, rectangle, oblong and square with a
variety of special shapes, that have been
catalogued for identification by description
thereby negating the need for a drawing.

2.0 NOMENCLATURE
2.1 Die Button (Matrix)

The female force element of a stamping
die to be inserted in a die block or retainer.
It generally consists of a working end (a
hole, sized and shaped to fit the punch
point), a retaining portion and a relief hole
for slug passage through the button
(matrix).

METRIC

2.1.1 Working End (Cutting End). The
working end has a precisely sized hole
which has the proper fit to the related punch
that is constant for a length to provide for
sharpening.

2.1.2 Retaining Portion (Body). The
body is cylindrical to fit a round hole in the
die or retainer. The fit of the body to the
retainer hole provides location of the die
button (matrix) (relative to the punches, etc.)
in the stamping die. The forces applied to
the die button (matrix) are transmitted
through the body to the die block, retainer,
or die holder portion of the die set.

2.1.3 Head. A cylindrical section larger
than the body serving two purposes. One, it
provides greater area for load distribution
and two, it provides retention for the die
button (matrix) in the die block or retainer
when light press fir (or slip fit) is used.

2.1.4 Relief Hole. The relief hole in the
die button allows the die cut slug to pass
through and out of the die assembly. The
type of relief hole used in this Standard is
termed straight relief. The relief hole is
larger than the working hole for easy
passage of the slugs through the die button
(matrix). In the case of shaped hole die
buttons (matrixes), the relief hole is round
and sufficiently large to clear the extremities
of the shaped slug.
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DIE BUTTONS STRAIGHT RELIEF
PRESS FIT METRIC

2.2 Types of Die Buttons (Matrixes)
included in this Standard

2.2.1 Straight relief Die Buttons
(Matrixes) with a slight relief slug hole in
both headed and headless styles.

2.3 Die Button (Matrix) Feature
Nomenclature

2.3.1 Hole Diameter (P). The diameter of
the cutting end of a round die button
(matrix).

2.3.2 Hole Dimension. The dimensions
required to define the end shape of a die
hole other than round.

W - The smaller dimension of a hole shape.
P - The larger dimension of a hole shape.

2.3.3 Diagonal (G). The diagonal of a
rectangle or square.

2.3.4 Limiting Diameter (Gmax). The
maximum circumscribed diameter of a
rectangle, square or other shape.

2.3.5 Land Length (B). The length of the
precisely sized hole in the working end
(cutting end) of a die button (matrix) that
includes allowances for penetration into the
die hole and grind or wear length (life)-
length to be reduced by sharpening grinds.

STANDARDS

MEMBERSHIP LIST NEWS CONTACT US

2.3.6 Body Diameter (D). The cylindrical
portion of the die button (matrix) that fits to a
hole in the die block or retainer.

2.3.7 Head Diameter (H). The diameter
of the head portion of the die button
(matrix).

2.3.8 Head Thickness (T). The thickness
(length) of the head.

2.3.9 Overall Length (L). The total
length of the die button (matrix).

2.3.10 Tapered Lead. The tapered lead of
the body diameter at the relief hole end of a
headless die button (matrix), to allow
primary entry and piloting during assembly.
The taper lead allows for the step between
drill and ream operations in blind retainer
holes.

2.3.11 Press Lead-in. The straight press-in
lead of the body diameter at the relief hole
end of a headless die button (matrix) to
allow primary entry and piloting during
assembly.

2.3.12 Fillet. The blend of body diameter to
head diameter of a head-type die button to
avoid stress concentration at a sharp
corner.

2.3.13 Relief Hole Diameter (R). The
diameter of the relief hole in the straight
relief die button.
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

COMMON DIE LANGUAGE

1. Punch Holder 7. Die Button (Matrix)
Retainer

2. Guide Post Bushing 8. Die Button (Matrix)

3. Guide Post 9. Punch

4. Die Holder 10. Punch Retainer

5. Die Set 11. Stripper Bolt

6. Stripper Pad 12. Stripper Spring

Note: This Standard covers item 8 Die Button only.

4
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

Standard drill point BREAK SHARP CORNERS
(top and bottom)
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Table 1 Die Buiton — Straight Relief, Press Fit, Headless, Round.
(Code No. 504101)

i Overall
Norninal Body Standard Land IB_ength Relief L::r:h
%] Tole%ance Range St Alternate | o€ @ 9
D n Pg : A B R L

150- 240 | 4 35

8.0 2:41- 300 | 4 20 |20 2225|2830 | 32|35
10016 301- 320 | 4 |8 40
10010 150— 240 | 4 35

10.0 241 390 i 20 |20 22 (25|28 30|32 |35
321—- 500 | 4 | 8 6.0
150~ 240 | 5 35
241- 300 | 5 40

13.0 0.020 301~ 320 | 5|8 40 |20 (22|25 28 |30]|32]35
+o' 321-500 | 5|8 6.0
+0.012 501—- 720 | 5|8 8.0

16.0 500~ 720 2|8 89 12022 (25|28 |30|32]35

20.0 £90- 88 |2 12129 22|20 |22|25]| 2830|3235

220 ig-gfg 9.00-14.00 | 6 |12 120 | 150 | 20|22 | 25| 28 | 30 | 32 | 35
: 11.00-1400 | 8 |12 |20 | 15.0

25.0 14.01-16.50 | 6 |12 120|175 |20]22|25|28 303235

6
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

Table 1 Die Button — Straight Relief, Press Fit, Headless, Round.
(Code No. 504101)

i Overal
Nominal Body Standard Land éenqth Relief Leirc’:h
& Tok_eé’ance Range st |Aternate Hole & 9
D j P TATBs 1l R L
13001650 | 6 [12 |20 | 17.5
320 16:51-20.00 | 6 |12 |20 | 21.0 |20 22)25]28)30)32]35
16.00-20.00 | 8 |12 |20 | 21.0
3BOM0O | 10011 | 2001-2600 | & |12 |50 | 270 |20 | 2225|2830 (32|35
~0.005 [ 19.00-26.00 | 8 [12 |20 | 27.0
450 2601 -3500 | 8 |12 | 20 | 360 22125|28130)32]35)40
22.00-2600 | 8 |12 | 20 | 27.0
50.0 2601-3500 | 8 |12 |20 | 360 22 25|28 |30|32]|35]40
35:01-4000 | 8 |12 |20 | 11.0
2500-35.00 | 8 |12 |20 | 360
56.0 35.01~4000 | 8 |12 |20 | 41.0 22| 25|28 |30|32]|35]40
40.01-4500 | 8 |12 |20 | 460
SETAREEE
630 2001 -4500 | 8 |12 |20 | 460 22125)28130323540
+0012 | 45.01-50:00 | 8 |12 |20 | 51.0
8 TRmem e ae
710 4501-5000 | 8 {12 |20 | 51.0 2212512830 323540
50.01 5600 | 8 |12 | 20 | 57.0
RIS
760 50.01-56.00 | 8 |12 | 20 | 57.0 2512813013235 40
56.01-60.00 | 8 |12 | 20 | 61.0
B HEE
850 56.01 ~60.00 | 8 |12 | 20 | 61.0 2512830323540
60.01-66.00 | 8 |12 | 20 | 67.0
4500-50.00 | 8 |12 |20 | 51.0
10013 | 5001-5600 | 8 |12 |20 |57.0
900 | F8915 | 56.01-6000 | 8 |12 |20 | 610 25| 28|30 |32]|35] 40
' 60.01-66.00 | 8 |12 | 20 | 67.0
66.01-70.00 | 8 |12 |20 | 71.0
50.00-56.00 | 8 |12 | 20 | 57.0
56.01 ~60.00 | 8 |12 | 20 | 61.0
100.0 60.01-66.00 | 8 |12 | 20 | 670 25|28 |30 |32]35]40
66.01-7000 | 8 |12 |20 | 71.0
7001-7800 | 8 |12 |20 | 79.0

Material: Tool steel

Hordness range: Rockwell C 58—62

Taper: Hole P, 0.1/100 mm max. back taper (cutting end small).

Body: Diameter D straight to tapered within diameter tolerances (cutting end large).
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

90°
BREAK SHARP CORNERS
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FLAT BOTTOM WITH
0.5 MIN. FILLET

NOTE: SPECIFICATIONS ARE THE SAME AS PAGE 6 AND 7 UNLESS OTHERWISE SHOWN.
KEY FLATS AND DOWEL SLOTS ARE STANDARD AT 0°,LOCATIONS OTHER THAN STANDARD
ARE SPECIFIED IN DEGREES COUNTERCLOCKWISE FROM 0°.
Table 2 Die Button—Straight Relief, Press Fit, Headless, Rectangle/Oblong/Square.
(Code No. 504102504103/ 504104)
Nominal Body S‘}c_\%nr?g%'d Land lL3_ength Relief Overall
. Hole & Length
@ Tolerance Min.  Max. Alternate
+0.016 1.20- 3.20 4 | 8 4.0
100 1 19'010 1.20- 500 | 4 | 8 60 |20]22(25)28/30)|32]35
200- 5.00 518 . 6.0
13.0 +0.020 2.00 - 720 5|8 8.0 20122|125|28130|32|35
+0.012 240~ 7.20 518 80
16.0 240 — 880 518 9.5 2012225128130 |32135
3.20—- 8.80 S 1127120 95
20.0 10004 390 -11.00 5 112 |20 | 120 20122125|28{30}132|35
220 | 15015 | 400-1400 |6 1220|150 |20 |22 |25]28|30]32]35
4.80 - 14 .00 6 | 121201150
250 480-1650 | 6 (1220|175 |20]22]25]|28|30|32|35

8
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

Table 2 Die Button— Straight Relief, Press Fit, Headless, Rectangle/Oblong/Square.
(Code No. 5041027504103/ 504104)

Norninal Body Sgcndard Land lls_ength Relief Overall
ange _Hole @ Length

& Tolerance Min.  Max. Alternate
550-1650 | 6 [12 |20 | 175

32.0 220-2000 | & |15 359|555 | 20| 22| 25|28 | 30|32 35
640-2000 | 8 |12 [20 | 21.0

380A00 | 10011 | 640-2600 | 8 |12 |20 | 270 | 20|22 25|28 30|32 35
-0.005 8.00-2600 | 8 [12]20]27.0

450 ao0-2e00 | 81121201279 22 | 25|28 |30|321|35]40
9.00-3500 | 8 [12 ] 20 | 360

50.0 00230 181121231389 22125|28|30(32|35]40
10.00-35.00 | 8 |12 ] 20 | 36.0

56.0 10.00-4000 | 8 |12 |20 | 210 2212528 |30]|32|35/40
10.00-45.00 | 8 |12 |20 | 460
11.00-40.00 | 8 [12 |20 | 41.0

63.0 11.00-4500 | 8 |12 | 20 | 460 22| 25{ 2830323540
11.00-50.00 | 8 |12 |20 | 51.0 '

el A E )

710 ' 12.00-50.00 | 8 |12 | 20 | 51.0 221251283032 |35]40
12.00-56.00 | 8 |12 |20 | 570
A

76.0 15.00-5600 | 8 |12 |20 | 570 2512830132 35]|40
15:00-6000 | 8 {12 |20 | 61.0

BRI am |

85.0 21.00-6000 | 8 |12 |20 | 610 2512813032 35|40
21.00-66.00 | 8 |12 | 20 | 67.0
2500-5000 | 8 |12 |20 | 51.0

10013 | 25:00-56.00 | & |12 |20 | 57.0

900 | 13503 | 25:00-6000 | 8 |12 |20 | 61.0 25| 2830|3235/ 40
: 2500-66.00 | 8 |12 |20 | 670
25.00-70.00 | 8 |12 |20 | 710
33.00-56.00 | 8 |12 |20 [ 57.0
33.00-6000 | 8 |12 |20 | 6170

100.0 23.00-66.00' | 8 |12 |20 | 67.0 25| 2830|3235/ 40
33.00-7000 | 8 [12 |20 | 710
3300-7800 | 8 |12 |20 | 79.0

Any flat on a shgped die button (matrix) will not exceed 0.1/100 mm within
the maximum P dimension in relationship to a key flat or dowel slot.

Taper: Hole P or W, 0.1/100 mm max. back taper only (cutting end small).
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC

Standard drill point BREAK SHARP CORNERS

R 0.3/05 ' <0.01 | A
B3 %3 & *
D+3 R -00 A - D
I N 7= Z I
+1.5
— --—B -0.0
+0.1
—-0.0
5.0 ——t
+0.5
- ]__"O'O——{

1| 02/100 | A

Table 3 Die Butfon—Straight Relief, Press Fit, Headed, Round.
(Code No. 504201)

j Overall
Nominal Body Standard Land IB_ength Relief vera
7} Tolerance Range Stq |Alternate Hole & Length
D mS Pg TA[B] R L
150— 240 | 4 35
8.0 241- 300 | 4| 40 12022125 |28 | 30 | 32| 35
aee [T 3
10.0 i I 20120 |22|25|28|30]|32]35
321- 500 | 4 | 8 6.0
150— 240 | 5 35
241— 300 | 5 2.0
13.0 - 301- 320 | 5|8 40 |20 |22 (2528303235
+0.015 321—- 500 | 5|8 6.0
+0.007 501~ 720 | 5| 8 8.0
500— 720 | 5|8 8.0
16.0 S0 iX 1218 SO 120 |22|25|28|30|32 |35
700~ 880 | 5 |12 20| 95
200 0017 | 881=1100 |5 |12]20]120 |29]22)25)28)30)32]35
2.0 +0.01 9.00-14.00 | 6 |12 | 20 | 150 | 20|22 | 25| 28 | 30| 32 | 35
TO008 =0 —12.00 |6 [12 20 T150
250 14011650 | 6 |12 |20 | 175 |20|22|25)28)30]3235
13001650 | 6 |12 |20 | 17.5
320 | 40020 | 16551-2000 | 6 |12 |20 | 270 |20 22]25|28|30 3235
+0.009 [ 16.00-2000 | 8 |12 | 20 | 21.0
38.0/40.0 2001 -5600 | 8 |15 |50 |25 | 20|22 25|28 |30|32|35

Material: Tool steel

Hardness range: Rockwell C 58—62

Taper: Hole P, 0.1/100 mm max. back toper (cutting end small).

Body: Diameter D straight to tapered within diameter tolerances (cutting end small).

10
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DIE BUTTONS - STRAIGHT RELIEF NAPMA-9917-00
PRESS FIT METRIC 90°

BREAK SHARP CORNERS

+1.5 ——W

5.0 ——i- ’—‘ — t-—B —-0.0

1
D+3 4 - P REF. <t P P—(—T-N 0°
Wﬁj + \‘_‘I,_/ ~.J| * _ G
.}—‘ T DIAGONAL

270°
oo agger e g
® 0020 |A0
+ —
/|
R — W REF.
* 74

FLAT BOTTOM WITH
0.5 MIN. FILLET

NOTE: SPECIFICATIONS ARE THE SAME AS PAGE 10 UNLESS OTHERWISE SHOWN.
KEY FLATS AND DOWEL SLOTS ARE STANDARD AT 0°.LOCATIONS OTHER THAN STANDARD
ARE SPECIFIED IN DEGREES COUNTERCLOCKWISE FROM 0°.

Table 4 Die Button—Straight Relief, Press Fit, Headed, Rectangle/Oblong/Square.
(Code No. 504202/ 504203/ 504204)

. Standard Land Length | Relief Overall
Nominal Body Range B Length
[0} Tolerance Min.  Max. Std Alternate Hole
D m5 W-o/F P2ATE] R L
+0.012 120- 320 | 4 | 8 40
100 10006 1.20- 500 | 4 | 8 60 |20[22|25/28)30|32)35
200- 500 | 5 |8 6.0
130 | oo 2o 5% 13218 80 |20 (22| 25|28 |30 3235
160 | 0007 | 240-7207T5 18 80 120 |22 25| 28| 30|32 |35
320- 880 | 5 [12]20] 95
20.0 - 350_1100 | 2 |15 123|535 |20|22|25| 2830|3235
220 | foooa 400-1400 | 6 |12 |20 150 | 20| 2212528303235
480-1400 | 6 [12 |20 150
250 4.80-1650 | 6 |12 20| 175 |20(22]25]|28)|3032]35
550-1650 | 6 [12 20 | 175
320 | +0020 | 550-2000 | 6 |12 |20 |21p |20 |22|25| 2830|3235
+0.009 6.40-2000 | 8 [12 20210
38.0/40.0 840-5800 | 8 |15 |59 230 |20|22|25| 28|30 32|35

Any flat on a shoped die button (matrix) will not exceed 0.1/100 mm. within
the maximum P dimension in relationship to a key flat or dowel siot.
Taper: Hole P or W, 0.1/100 mm max. back taper only (cutting end small).
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DIE BUTTONS - STRAIGHT RELIEF
PRESS FIT METRIC

NAPMA-9917-00

Orientation Devices

CONTACT US

HEADLESS-TYPE HEAD-TYPE
o 900
%0 FLATS
_A_. _A_
ﬂ\\\ ! ﬁ\
D 0° —|+|— L +4- D 0°
— [ r=a— 1003 —— - % leag— 10.03
SEE
CHARE // 10.1/100 | A
el P
Body@» [08 [10 [ 13 [ 16 [ 20] 22 [ 25
F =|35]40|55]|70[85]95 |10
Body@w» [ 32 [ 38 [ 40 [ 45 [ 50 [ 56 [ 63
F =|14.0[17.0[18.0]205[23.0260(295
Body@w» [ 71 | 76 | 85 [ 90 [100
F =|335|355|40.0{425475
90° 90°
DOWEL SLOT
_.A_ __.A..
I | K \
D + 0°——~- -+4- D <+> - 0°
[N | \
— = [ fem— £003 +0.03 —m l— ¥ D+ & Dowel
SEE 2
CHART 1 ]0.1/100 | A
- (£0°2' Radial) .
Body @ D
Dowel @ 08 [ 10 [ 13 [ 16t025 | 32to 71
30 47 |55 (67 5D 5D
4.0 F [52]60]72 5D 5D
6.0 62 | 7.0 | 82 | 5D+10 5D
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NORTH AMERICAN PUNCH MANUFACTURERS ASSOCIATION

FOR INTERCHANGEABLE PUNCHES, DIES AND ACCESSORIES

Punches - Ball-Lock, Light and Heavy Duty Metric ...........cccccvevnvveeeinnnnnen. NAPMA-9726-97
Punches - Ball-Lock, Light and Heavy Duty InCh..........ccccccoeiiiiiiiiinnnnn, NAPMA-9912-99
Die Buttons - (Matrixes) Straight Relief, Press-Fit Metric.............cccccvveenn. NAPMA-9917-00
Die Buttons - (Matrixes) Straight Relief, Press-Fit Inch.............cccccceiineeen. NAPMA-0002-00
Punches - Head Type MEetriC ........uuuiiiiiaiiiiiieiiee e NAPMA-0116-01
Punches - Head Type INCh......cceeiiiiiieee e NAPMA-0101-01
Die Buttons - (Matrixes) Taper Relief, Press-Fit Metric.............ccccceevnnnneen. NAPMA-0118-02
Retainers - Ball-Lock Punch and Die Button, Light and Heavy Duty
IVIBEFIC . . ettt ettt e e e ettt e e e e e e e s s bbb e e e e e e e e e eannnee NAPMA-0128-02
Punches - Variable, Head Type INCh.........ccccvviiviiiiiie e, NAPMA-0204-02
Die Buttons - (Matrixes) Variable, Press-Fit INnCh ............cccccciniininen, NAPMA-0306-03
Punch Guide Bushings - Variable, Press-Fit Inch.........ccccccccoiviiiiiinnnnnenn. ANSI/ASME B94.23-1969 (R1995)
Die Buttons - (Matrixes) Ball-LOCK MEtIIC ........ccceeerviiiciiinieieeeeeieiiiieeeeeeen ANSI/ASME B94.29.1-1977 (R1995)
Die Buttons - (Matrixes) Ball-LOCK INCh ..., ANSI/ASME B94.29-1970 (R1995)
Gages - Functional, Ball-Lock Punches, Die Buttons and
REtAINEIS INCNL....eiiiii e ANSI/ASME B94.17-1987 (R1995)
Gages - Functional, Ball-Lock Punches, Die Buttons and
RELAINETS (MELFC) .....vevvoeeeeeeeeeeeeeeee et eee e eenee s ene e ANSI/ASME B94.17.1-1977 (R1995)
Punches - Variable, Head Type (MEtric) ...........ccooveeeeiereereseeeseeneesenen ANSI/ASME B94.22.1-1977 (R1995)
Die Buttons - Basic Taper Relief, Press-Fit...........ccccccvviveeeeiiiiiiiiiineeeeeenn ANSI/ASME B94.27-1970 (R1995)
Punches - Variable, Angle Head Type and Related Quill Bushings .......... ANSI/ASME B94.38-1972 (R1995)
Punches - Basic Combination Angle Head Type and Related Quill
BUSKHINGS ..ttt ANSI/ASME B94.39-1972 (R1995)
PUNCHES - Wi TYPE ..ttt ettt a e e e e ANSI/ASME B94.40-1972 (R1995)
Punches - Basic Angle Head Type and Related Quill Bushings................ ANSI/ASME B94.41-1972 (R1995)
Punches - Basic Cylindrical Head Type and Related Quill Bushings ........ ANSI/ASME B94.44-1972 (R1995)
Gages - Functional, Ball-Lock Punches (INCh).........cccccovcviiieeeeeee i, ASME B94.56-1995
Gages - Functional, Ball-Lock Punches (Metric)..........cccccevviiiriiniiieeennnn, ASME B94.56.1M-1995
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