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Abstract

This study investigates improvement of torsional strength of special wrench for K-series self-propelled howitzer
power-pack maintenance. In order to maintain the power-pack, special wrench is one of the essential tools for
assembling/disassemblimg the engine and transmission. However, failures(plastic deformation, fracture phenomenon
and etc.) have been frequently reported even though special wrench was used within recommended standard torque
range. Therefore, in this study, finite element analysis using ABAQUS was performed and modification of design
parameters have been proposed. Prototypes based on the proposed parameters were manufactured and torsional
experiment(torque about 130 % of recommend maximum torque) validated the newly proposed design parameters.
Special wrench based on this study is applied to mass production and currently used for the maintenance.
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Table 1. Yield stress value of each part

Socket, .
Part Hinge, Shaft Bell-block Pin
Yield Stress
(MPa) 824.8 757.7 1036.7

Table 2. Information for mesh size and number of
elements and nodes

Parts Element Number of | Number of
size(seed) | elements nodes
Shaft 2 152,119 31,898
Hinge 2 11,651 2,701
Bell-block 1 59,902 11,186
Pin 1 9,939 2,282
Lower socket 1 20,787 4,902
Rigid bodies 5 7,512 3,733
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S, Mises
(Avg: 75%)

476.14
436.47
396.79
357.12
317.44
277.76
238.09
15241
158.73
115.06
79.38
39.70
0.03

S, Mises
(Avg: 75%)

476,14
319.60
292.97
266.34
239.71
213.08
186.44
159.81
133.12
106.55
79.92
53.29
26.66
0.03

5, Mises
(Avg: 75%)

1000,92
918.54
836.16
753.78
671.40
589.03
S06.65
424.27
24189
259.51
177.13
94.75
12.38

S, Mises
(Avg: 75%)

687.77
530.62
S73.48
516.33
455.18
402.04
344.89
287.74
230.60
173.45
116.30
59.16
2.01

S, Mises
(Avg: 75%)

346.01
317.31
28861
252.90
231.20
202.50
173.80
145.10
116.40
g87.70
59.00
30.30
1.60

558 / =T A 8] <

A

)
o

=

ET?‘_‘ ol
lo qo 5 _110

~

2

X o

Shaft

Max. Stress
476.1 MPa

Hinge

Max. Stress
319 6 MPa

Pin

Max._ Stress
1000.9 MPa

Bell-Block

Max. Stress
687.8 MPa

Lower Socket

Max. Stress
346.0 MPa

32| A5 A6z (2022 129)

Table 3. Maximum stress values for each parts

Max. Stress on Max. Stress on
Part previous model proposed model
(MPa) (MPa)
Shaft 456.0 476.1
Hinge 348.6 319.6
Pin 1,199.3 1,000.9
Bell-block 653.2 687.8
Socket 366.2 346.0
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Table 4. Proposed hardness value and vyield stress

Part HinSgoeC,kgtHaft Bel-block | Pin
HY 286 ~ 336 | 318 ~ 373 | 634 ~ 772
HRC M ~34 | 32~38 | 57~63
Yield stress 731.8 ~ 823.8 ~ 1,732.6 ~
(MPa) 875.6 982.0 2,129.5
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