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Analysis of the Accidental Hydrogen Embrittlement
Affecting the Track Nut of Self-Propelled Howitzer
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ABSTRACT

In this study, we analyzed the accidental hydrogen embrittlement affecting the track nut on a self-propelled
howitzer. Tracks are key components to maintain a high degree of confidence in the operation of the self-propelled howitzer
and the safety of the crew. This study analyzed the fractured surface using SEM to review accidental damage of the wedge
nut. In addition, we conducted revival tests and analyzed the results to identify the cause of the wedge nut damage from
hydrogen embrittlement. We should carry out factor analysis and continuous improvement of the manufacturing process
to determine the accidental breakage mechanism for future enhancement of the self-propelled howitzer. This study will
be the useful reference for enhancing process designs in similar products.

Key Words : Self-Propelled Howitzer(XF=2), Track Nut(H T HE), Hydrogen Embrittlement(F=2=5A)
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Fig. 1 Components of track assembly

Fig. 2 Crack of wedge nut
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Table 1 The chemical composition of SCM440

Composition SPEC Result
C 38 ~ 43 40 Good
Si x100 15 ~ 35 23 Good
Mn 75 ~ 100 79 Good
35 Max 20 Good
x1000
40 Max 15 Good
Ni 25 Max 6 Good
Cr 80 ~ 110 106 Good
= X100
Mo 15 ~ 25 20 Good
Cu 35 Max 15 Good

Table 2 The hardness of heat treated SCM440

SPEC Point Result
P1 44.0 Good
P2 42.9 Good
HRC 40 ~ 45
P3 43.0 Good
Avg. 433 Good
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Fig. 5 Fractography of B region
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Fig. 8 Screw torque test of wedge nut:
(a) Normal wedge nut and (b) Crack wedge nut

Table 3 The screw torque test results of specimens

#1 #2 #3 #4 #5
Mark 5 5 1 1 1
State Crack | Crack | Crack

Normal | Normal

(mm) (1.2) | (1.2<) | (1.2
SPEC 380 Ib.ft x 1.5 = 570 Ib.fti(780 N.m)
Torque 780 780 300 780 780
Result OK OK Crack OK OK

100um

Eleciron image 1

0 1 2 3

Full Scale 815 cts Cursor: 0.000

Fig. 9 Result of SEM-EDS for fracture surface:
(a) SEM micrograph and (b) EDS of X region
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Table 4 Result of EDS for surface

Composition Result
(%) Surface

C 7.12

(0] 11.99

P 4.95

Fe 70.45

7n 5.50

Fig. 10 Result of magnetic particle inspection
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