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Mechanical Properties and Metallurgi-
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(Study of flash-butt welding of a large shaft
of forged stéel— 1)
;Mambm Nisuiuara, Taira NARKANO
| and Shushi KINOSHITA.
L & £}
Bl E e & CRBIGEMIT, 2% part T X HED,
FNHETT vy Ny MNEETHSLTT, $HFT 2%

ARG XN TV 5. T OB EHEROBRAETS £
CIEEHHEREPIECHBOT, TNEEEHELTE
YIS SRR T DL ENH S, BLEOESICILD
T7F vy ary MEEERICOWTOERBEZTo

R

DT, TOERCOVTHRET D,

» IL # 8]

Bestbtv 2 7 o 2 ke LT ok b7 S40C
LSCM4 D2REE L, ThaifsEd 10t BIlfFic
T, 16t Eiolk 2°5t fRBLE Lo bifg, BiR
L& fTicv-65mm ¢ L Lic. _

Table | 3 ZDILFERST ZRT. RKEF X 65mme %
150mm & L, &@EEEEE (W) & Ui

L 5% B 5 &

CERERMI R A Y, v A v AHBSELEE T S v 2N

v MEEEZBV.. RBRICY-STRE, 77 vvary

Table 1. Chemical compositions of specimens tested. .

Steels | ' C i Si | Ma | P ] s |.Cu Ni Cr Mo
o : - - i _ e ,
S40C* | 042+ [. 031 055 107017 0°013 0°19 012 011 —
S CM4*2 | 039 034 082 0°012 0°014 012 | - — 091 0-21
*1: 2.5t ingot, *2: 1.6t ingot. -
Table 2. Flash-butt welding conditions.
Specimens l Preheating Flashing Upsetting
L Non- Automatic Flashing Flashing- Upsetting Upsetting
Marks ‘Steels automatic | preheating rate | speed . allowance force allowance
S R (9] (mm/s) (mm/s) .| (mm) | (kg/mm?) (mm)
-1 | sacCc 650 27 094 75 . 71 6
1-2 S40C 650. . 27 0:94 7°5 701 6
1-5 . S40C 800~900 27 0°94 9 10 8
1-6 S40C 800~900 27 0-%4 8 10 7
1-7 . S40C 800~900. 27 0+94 7 10 6
1-8 ‘S40C 800~900 27 - 06 9 10 7
1-9 S40C 800~900 27 06 9 10 8
1-10 S40C 800~900 2°7 15 9 10 7
1-17 ©840C 800~900 2°7 1*5 9 10 8
1-12 S40C - » 800~900 27 11 9 10 7
1-13 S40C 800~900 27 1°t 9 10 8
i-14 S40C 800~900 27 bl 9 10 9
2-1 SCM4 650 2+7 094 7*5 7°1 6
2-2 SCM4 650 - 27 094 7*5 7°1 6
2-5 SCM4 | 800~900 27 094 9 10 8 -
2-6 SCM4 800~900 27 0-94 8 10 7.
2-7 SCM4 | 800~900 27 0-%4 7 10 6
Table 3. Results of bending tests.
, l V \ $40C SCM4
‘Marks. |- i : ; ] 7
I 1-5 i 1-6 1-7 1-8 1-9 i 1-10 1-11 1-12 1-13 1-14 2-5 2-6 I 2-7
R : ’ ] = T : 7 ™
Resuts O ! O X O.! O b x o X & X X O O k X
Note: O =good, X =not good.
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Photo. i. Microstructures of flash-butt weld zone in S40C svteel. (X 100) (7/10)
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Fig. 1. Typical hardness trace through a
longitudinal section of S40C steel
SCM4 steel. .
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Fig. 2. Results of impact tests of S40C and
SCM4 steels.
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