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Abstract

The ASF(Automatic Sheets Feeders) part of the printer has many bosses supporting gear-trains.
Steel-pin bosses are substituted for plastic mold bosses because of advantages such as cost
reduction, convenience of manufacturing and accuracy in dimension, but they have a weak point
such as fatigue fracture due to low material strength, which causes a serious problem in the
reliability of product. To prevent the fatigue fracture of bosses, we should exactly estimate the
life to failure of the various shapes of bosses. We take the linear FEM analysis and the statistical
method in this paper to figure out the life to failure of bosses. The maximum stress and life to

failure of bosses can be easily estimated by this method. This paper specifies how to figure out the

life to failure of bosses.
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Table 1. Fatigue Test Result

Max,  Huigd W25y
95 21.9 2,646
90 20.7 8,150
90 20.7 7,670
85 19.6 19,663
80 18.4 41,590
70 16.1 70,340
60 13.8 157,130
55 12.7 288,134
50 ' 11.5 1,027,200
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Table 2. The Variables Of Bosses

A | Base Plate Thickness F | Boss Length

B | Rib Diameter G | Distance To Load
C | RibLength H | Load

D | Outer Diameter 1 | Undercut Length

E | Inner Diameter J 1 Undercut Thickness
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3.2.1 Boss Type 1 AW E

Table 3. Experiment Level Of Type 1

A4giz 15 258
A | BasePlate 2 3
B | Rib Diameter{mm) 12 14
C | Rib Length(mm) 1 3
D | Outer Diameter(mm) 8 10
E | Inner Diameter(mm) 4 6
F | Boss Length(mm) 8 10
G | Distance To Load(mm) 6 8
H | Load(N) 40 60

Table 4. Type 1 Orthogonal Table

No. JA[B|CID{E |F |G [H [3ds8Ma)
1 1]l 41 f1 131 f1 71 9.76
2 L1 11 1 01 01 ]1 {2 14.6
3 1Lt 41 (212 (2 4211 8.72
4 1t 11242 ]2 |2 {2 13.1
5 1 J2 02 J1 41 12 ]2 1 8.32
6 11202 [1 11 12 |2 {2 12.5
7 1 (2 12 (2 (2 (1 {1 11 5.57
8 1 {1212 ]2 |2 11 {12 8.35
9 2 j1 412711472 |1 12 11 10.9
10 |2 [1 ]2 |1 ]2 )1 |2 |2 16.3
11 12 1112 12 11 12 (1 ({1 5.35
12 |2 [1 ]2 {2 1 (2 {1 !2 8.03
13 12 J2 J1 41 12 ]2 41 |1 8.68
14 |2 12 ]1 j1 §2 12 (112 13.0
15 {2412 1140211 {1 12 |1 5.44
16 12 |2 |1 ]2 [t |1 {2 |2 8.16
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3.2.2 Boss Type 2 X0 E
Table 5. Experiment Level Of Type 2

AU 1€ 25F

A | Base Plate 2 3
B | Rib Diameter(mm) 12 14
C | Rib Length(mm) 1 3
D | Outer Diameter(mm) 8 10
E | Inner Diameter(mm) 4 6
F | Boss Length(mm) 8 10
G | Distance To Loadlmm) | 6 8
H | Load(N) 40 60
1 | Undercut Length(mm) 3 5

J | Undercut 0.6 1.2

Table 6. Type 2 Orthogonal Table

N. JA|BICID|E|FIGIHII | | 2453040
1 11l a1 fajrfa 8.60
2 Lyl 111112122 22.5
3 Ll11f2]2]2i2]1]1]1 8.96
4 1j1tf2]2f2]2|2]2]|2 14.3
5 1j2l2f11jel2j1]1]2 9.07
6 12121 ]1)2]2/2]2]1 17.3
7 112020221 ]1f1]1|2 6.23
8 Ll2]2 22111 i2]2]1 13.5
9 2 J1f2 1 |2]1{2]1]2]1 29.2
10 |2 01212 1]2f2]1]2 31.3
it |21 )22 |1l2]1(1]2/1 6.03
12 |21 |22 |1f2l1j2]1]2 8.14
13 12211 j1 2121|1212 14.4
14 j2l2)1j1]212]1(2]1]1 16.7
15 j2lel1{2l1j1(2{1]|2}2 12.0
16 {21211 j2f1]1{2]2]1]1 10.3
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3.2.3 Boss S A&
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Table 7. Type 1 Factor Contributions

No. Aga92 %7 %=
1 |D Outer Diameter 37.39
2 |H | Load 37.30
3 |B Rib Diameter 10.67
4 |E Inner Diameter 591
5 | G | Distance To Load 3.88
6 | C Rib Length 1.44
7 | A | Base Plate Thickness 0.97
8 |F Boss Length 0.07
9 71& 2.37
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Fig. 4 Plot Of Factor Contributions Of Type 1
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Fig. 5 Main Effects Plot Of Type 1

Table 8. P-Value Of Type 1

No. AdAx P Value

1 Constant 0

2 A Base Plate Thickness 0.133
3 B Rib Diameter 0.001
4 C Rib Length 0.078
5 D Outer Diameter 0

6 E Inner Diameter 0.004
7 F Boss Length 0.657
8 G Distance To Load 0.012
9 H Load 0
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2.42F+2.27G+0.247H+ 1.871+ 1.53]22 F3H
o}

Table 9. Type 2 Factor Contributions

No. A¥AA %7) %
1 D Outer Diameter 34.62
2 E Inner Diameter 11.81
3 H | Load 11.18
4 F Boss Length 10.72
5 G Distance To Load 9.43
6 1 Undercut Length 6.4
7 B Rib Diameter 6.23
8 A Boss Plate Thickness 5.45
9 C | Rib length 1.21
10 §J Undercut Thickness 0.39
11 7)€} 2.56
QIR0
40
BD
HE
OH
OF
H
3 HG
~
3 "
B
oA
HC
LN

Fig. 6 Plot Of Factor Contributions Of Type 2
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Fig. 7 Main Effects Plot Of Type 2

Table 10. P-Value Of Type 2

No. AdaA P Value
1 Constant 0.02
2 A Base Plate Thickness 0.023
3 B Rib Diameter 0.018
4 C Rib Length 0.186
5 D Outer Diameter 0
6 E Inner Diameter 0.005
7 F Boss Length 0.006
8 G Distance To Load 0.008
9 H Load 0.006

10 I Undercut Length 0.017

11 Undercut Thickness 0.426
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