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Stress Analysis Method of Shaft Joint Welding Part in CPC Special Steel Work Roll
for Long Life
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Synopsis:

The CPC high-speed steel roll manufactured with the combination of CPC technology and
NGW (Narrow Gap Welding) technology has been widely used at the rolling process for
steel materials, because it has the manufacturing cost competitiveness and the higher
performance compared with the other roll manufacturing processes. Particularly, the CPC
special steel work roll recently developed for roughing mill has shown over 3 times long
life compared to the other process rolls. Recently, the roll has been used under rolling
conditions of the lower temperature and higher load for the purpose of increasing global
competitiveness of roll maker. To respond to the needs of customers, it becomes important
that the welding joint part in the roll shaft must be assured the higher intensity and higher
reliability. In this study, the stress in roll shaft is computed and the stress distribution is
made clear. Also, the reasonable welding joint position and the optimal shape structures for
joint welding part are investigated and discussed.
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Tablel Effect of driving torque on shear stress in core area

MPa
) Without welding joint | With welding joint
Section
D/S F/S D/S F/S
Torque(Tp70) 40 38 48 45
No Torque(T p=0) 38 38 45 45
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Fig.3  Two-dimensional analytical model for shaft jointed
roll
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Table2 Effect of welding position on maximum stress
in welding center part

Welding position (conventional)

O yq (MPa) O, (MPa) Safety factor
308 215 0.69
Welding position(moved 20mm to axial direction)
84 | a5 |
Ol : Stress in welding center part G, : Effective fatigue strength
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Fig.8 Analysis for crack growth direction
Table3 Influent of core size on maximum stress

Size(mm) Maximum stress  (MPa)
bin Fig.7 @ inFig7 | @ inFig7
40 131 -161
30 105 -122
20 96 -113
10 90 -108
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Fig.9 Influence of core position and stress distribution
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Fig.13 Influence of core shape on stress distribution

Fig.14 Stress distribution around core part
Table4 Effect of chamfer dimension of core part

Chamfer size Contact stress Stress in welding start area
C(mm) oc(MPa) ow(MPa)
3 103 46
5 143 59
7 205 60
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r Ox ay K, Ky
(mm) | (MPa) | (MPa) | (MPaxm'?) | (MPaxm'?)
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Fig.15 Analytical model for K
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Fig.16 Stress intensity factor K
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Table6  Stress intensity factor of developed shape
r Oy oy K, K,
(mm) | (MPa) | (MPa) | (MPaxm'?) | (MPaxm'?)
0.20 4.02 0.85 1.40 0.29
0.40 3.48 0.69 1.71 0.34
0.60 3.20 0.49 1.92 0.30
0.80 3.04 0.36 2.11 0.25
1.00 294 0.28 2.28 0.22
1.20 2.86 0.22 2.44 0.18
1.40 2.81 0.17 2.58 0.16
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Fig.18 Stress intensity factor K at core part in new design
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