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Fig. 1 Model shape of rotor shaft using turbo charge
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Table 1 Chemical composition of SFCMV1
Elements Cc Si Mn Ni Cr Mo

0.22 0.4 0.35 | Max. 1.0 0.7
-03 ] -07 ] -08 0.5 -15 -13

w.1(%)

Table 2 Simulation parameter condition of inertia welding process

Simulation case
1 2 3 4 5
Flywheel energy (N-mm) [5.5E9 |5.5E9 |5.5E9 [6.0E9 |5.2E9
Friction force (N) 1.2E6 |1.4E6 |1.6E6 |1.6E6 |1.6E6
Upset force (N) 24E6 |2.1E6 |2.4E6 |2.4E6 [2.4E6

Parameter
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Fig. 2 Flywheel energy and displacement curve versus time
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(a) hot closed die forging process

(b) friction welding process

Fig. 3 Manufacture processing of rotor shaft using friction welding

and hot closed die forging
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(a) stress reliving heat treatment  (b) Q-T heat treatment
Photo 1 Microstructures of welded join part

® - 0 EL{S R hen tresment)
00 L £ & RA(S R heat reatiere)
; E wq # ELIOT et weama)
o ® g # R A(Q-T best measment)
= L & - a
= o x - ® @
= = % v
= W B
g . B * " ¥
=4 % = 40
i B TS (SR heat tretment ) o
Y55 Rhest treatment) E
4004 & TS(0-T heat treatment) G 2 s "
¥ Y5 (0T hent treatment) K & = w

0 200 70 0 10 0 20 710 P 70
Tempering temperature] () Tempening temperature| C')

(a) strength distribution  (b) elongation and reduction of area
distribution

@ SR heat trestment
® QT hest reatment

(o

30048 301:! G&IV‘Q
] aﬁgqqnﬂa&é%

A
qaeﬁhﬂqdqﬂ°°

0 I

LTI

1 0 700C SR heat wesement
1504 O TIOC SR heat treatment
T SR hean eatment
690°C O-T heat treatment
TIIC QT heat treatment 3004
TAC (LT heas treatment

Hardness{Hv)
-1

Stress amplitude MPa)

&G a B

N 10 -5 1] 5 [ 15 - 1w |ﬁ' '
Dhstance from welded joint{mm) MNumber of cycles to fulurel Nf)

(c) hardness distribution (d) fatigue distribution
Fig. 4 Material properties test results for welded joint
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