Computing the Strength of Indexing Plungers

Plunger Pin’s Load Rating Against Bending

On account of the cross-section, the materials used for the plunger pins are strain-hardened, resulting in a higher yield
point. These values apply at room temperature and for plunger pins without heat treatment, such as surface hardening.

Material characteristics

d Yield point Ryo.2 min. N/mm2

@plungerpin - Steel AISI 1045 Steel AISI 1215 Stainless steel AISI 303  Stainless steel AISI 316 / 316L  Brass CW724R

ot DIN ISO 683-7 DIN EN 10277 DIN EN 10088-3 DIN EN 10088-3 DIN EN 12164

..<10 565 440 400 400 400

10<...<16 500 410 400 380 400

16 <...<40 410 375 190 200 400
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When used as intended, indexing plungers create a gap between the
guide and the indexing bore hole opposite, so that the load can be reduced
to the case of a flexure rod clamped on one side. With this approach, the
expected failure case if the yield point is reached is permanent deformation
due to bending of the plunger pin. For the sake of simplicity, the yield point R

0.2 is assumed as the max. flexural tension oy,

Exceeding the yield point can cause permanent deformation of the plunger pin
and guide, meaning that the indexing plunger can no longer be used reliably.

The information on load capacity represents non-binding guidelines and excludes any liability. In general, this information
does not constitute a warranty of quality. The user must determine whether a product is suitable for the intended use in
each individual case. Environmental factors can influence the specified values.

The design generally requires consideration of an appropriate safety factor. Standard safety factors for static loads:
1.2 to 1.5; for oscillating loads: 1.8 to 2.4; and for alternating loads: 3 to 4.

Formulas
Axial resistance moment

m xdd

W= T

Sample calculation

Plunger pin @ 5 mm, distance 2 mm
Material: Steel AISI 1045
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Bending moment

Mb=0bXW= Rpo_ZXW Fb

Bending force
Mb

Ibistance

_ B2 xW 565 N/mm2 x 12.3 mm?
2 mm

b = 3470 N (780 Ibf)

IDistance
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Plunger Pin’s Load Rating Against Bending

Approximate value without safety factor

d W max. force Fy
Dl el AISI 1045 AISI 1215 AISI 303 AISI 316 / 316L CWT724R
pin resistance
in mm moment =1mm [=2mm I=1mm I=2mm I=1mm I|=2mm I=1mm I=2mm I=1mm [=2mm
inmms
3 27 1530 N 760 N 1190 N 590 N 1080 N 540 N 1080 N 540 N 1080 N 540 N
. 344 |bf 171 Ibf 267 Ibf 133 Ibf 243 Ibf 121 Ibf 243 Ibf 121 Ibf 243 Ibf 121 Ibf
4 6.3 3560 N 1780 N 2770 N 1390 N 2520 N 1260 N 2520 N 1260 N 2520 N 1260 N
. 801Ibf 400 Ibf 623 Ibf 312 Ibf 566 Ibf 283 Ibf 566 Ibf 283 Ibf 566 Ibf 283 Ibf
5 12.3 6950 N 3470 N 5410 N 2710 N 4920 N 2460 N 4920 N 2460 N 4920 N 2460 N
: 1562 Ibf 780 Ibf 1216 Ibf 609 Ibf 1106 Ibf 553 Ibf 1106 Ibf 553 Ibf 1106 Ibf 553 Ibf
6 210 11980 N 5990 N 9330 N 4660 N 8480 N 4240 N 8480 N 4240 N 8480 N 4240 N
: 2693 Ibf 1347 Ibf 2097 Ibf 1047 Ibf 1907 Ibf 953 Ibf 1907 Ibf 953 Ibf 1907 Ibf 953 Ibf
7 337 19040 N 9520 N 14830 N 7410 N 13480 N 6740 N 13480 N 6740 N 13480 N 6740 N
. 4280 Ibf 2140 Ibf 3333 Ibf 1666 Ibf 3031 Ibf 1515 Ibf 3031 Ibf 1515 Ibf 3031 Ibf 1515 Ibf
8 50.3 28420 N  14210N 22130N 11070N 20120N 10060 N 20120 N 10060 N 20120N 10060 N
. 6389 Ibf 3195 Ibf 3333 Ibf 2488 Ibf 4525 |bf 2262 |bf 4525 |bf 2262 |bf 4525 |bf 2262 |bf
10 98.2 55480 N 27740 N 43210N 21600 N 39280 N 19640 N 39280 N 19640 N 39280 N 19640 N
. 12472 Ibf | 6236 Ibf 9711 Ibf 4856 Ibf 8827 Ibf 4415 |bf 8827 Ibf 4415 |bf 8827 Ibf 4415 |bf
12 170 85000 N 42500 N 69700 N 34850 N 68000N 34000 N 64600 N 32300 N 68000 N 34000 N
19109 Ibf = 9554 Ibf 15669 Ibf = 7835 Ibf 15287 Ibf = 7642 Ibf 14517 Ibf = 7259 Ibf 15287 Ibf = 7642 Ibf
14 269 134500 N 67250 N 110300 N 55150 N 107600 N 53800 N 102200 N 51110N 107600 N 53800 N
30237 Ibf | 15118 Ibf | 24786 Ibf | 12395 Ibf | 24186 Ibf = 12096 Ibf | 22976 Ibf 11489 Ibf 24186 Ibf | 12096 Ibf
16 402 201000 N 100500 N 164800 N 82410N 160800 N 80400 N 152700 N 76380 N 160800 N 80400 N
45187 Ibf | 22593 Ibf | 37055 Ibf 18525 Ibf = 36145 Ibf 18085 Ibf = 34311 Ibf 17167 Ibf 36145 Ibf = 18085 Ibf
20 785 321800 N 160900 N 294300 N 147200 N 149100 N 74580 N 157000 N 78500 N 314000 N 157000 N

72344 Ibf | 36172 Ibf | 66139 Ibf | 33083 Ibf | 33509 Ibf | 16759 Ibf | 35204 Ibf | 17639 Ibf | 70565 Ibf | 35269 Ibf
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