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Charpy Impact Value of the Flash Welded Zone of High Strength Chain
Nobukazu Suzuki, Toshimichi MORI, Takeo HARADA and Hiroshi QoBA
Synopsis :

A high strength chain is manufactured by bending steel bars, flash welding and subsequent heat treatment.
The welded zone is generally softer than the base steel. The cause of the softening is clarified in the
present report. The method for reducing the softening and improving Charpy impact value of the weld is
investigated.

1) The softening takes place because the amounts of C, Mn, Ni, and Cr reduce during welding and conse-
quently the hardenability of the welded zone decreases.

2) When a chain is heat-treated at low austenitizing temperatures, the softening of the welded zone is
remarkable. :

3) The hardness of the welded zone increases with raising the austenitizing temperature. At 1 050°C of
austenitizing temperature the softening is not recognized. This is because the hardnability increases owing
to the recovery of carbon concentration by diffusion and the austenite grain growth.

4) The impact value of the welded zone is low when the softening of the welded zone is large. Therefore,
it improves with increasing the austenitizing temperature up to 1 000°C, above which the grain growth
prevents the improvement of the impact value.

Key words : anchor chain ; flash welding ; toughness ; high strength low alloy steel ; heat treatment.
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Table 1. Chemical composition of steel bar used
for chain link and mechanical properties of the
heat-treated bar.

C Si Mn P S Ni Cr Mo Al
0.22 0.25 1.34 | 0.021 | 0.005 | 0.72 | 0.96 | 0.48 | 0.028
Tensile strength | Yield strength Elongation Reduction of

(kgf/mm?) (kgf/mm (G.L.=70mm) (%) area (%)
96.7 83.7 17.4 69.0
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Fig. 1. Hardness distribution of flash welded zone
in chain link.
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Photo. 1. Macrostracture of flash welded zone.
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Distribution of each element around flash welded zone after quenching from 850°C.
Photo. 2. Results obtainded by CMA (Computer Aided Microanalyser).
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Fig. 2. Hardness distribution near flash welded
zone quenched from various reheating temperatures
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Distribution of each element around flash welded zone after quenching from 1 050°C

Photo. 3. Results obtainded by CMA (Computer Aided Microanalyser).

Reheating temp.

(a) 850°cC
(b) 900°cC
(c} 950°C
(d) 1000°C
(e) 1050°C

Arrows show center of flash welded zone
Photo. 4. Microstructures of flash welded zone quenched from various reheating
temperatures and tempered.
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(a) 850°C
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(d) 1000°C
(e) 1050°C

Arrows show center of flash welded zone
Photo. 5. Austenite grains of flash welded zone reheated at various temperatures.
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Reheating temp.
(a) 850°C
(b) 900°cC
(c) 950°cC
(d) 1000°cC
(e) 1050°cC

Photo. 6. Microstructures of specimens quenched from various reheating
temperatures and tempered after simulated welded thermal cycle.
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Fig. 3. Charpy impact value of flash welded zone
quenched from various reheating temperatures and
tempered.
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Fig. 4. Effects of reheating temperature on AHV
and E, of flash welded zone in 76 mmg¢ chain link.

ANF— By £ X HIB LT WA, Zhid, JEHRE
L7 S8 ORI T HERERE A ,Ey 128 XUTT
HELI-HLTwE, BB S BEE, HEMED
Fwveoix, v VE—REBRICBWT, HEEF OERS,
MR Lo, /oy FREORKLBICER L, BIE
FTORNEFNF=D/NEL B B/DTHS.

79y ¥ A EEMORILE, EMPOEETRENE
BERZ, KETAIEICEBLDT, T, &K
SIE o THLMIENZY. HKL OB IZEERD
E-E A B W, Bk ~kPoEETHE
DHEARI Y, BAERFOEETRE I, 22T »

Temperature, C

Fig. 5. Charpy impact value of specimens quench-
ed from various reheating temperatures and tem-
pered after simulated welding thermal cycle.
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Fig. 6. Effect of heat treatment on distribution
carbon around flash welded zone.
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