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“DHW” Welding Rod for Rebuilding of Die Casting Mold

Naoki Umemori, Hirotsugu Horio, and Tetsuya Masuda

Synopsis

18 %Ni maraging steel has been widely used for rebuilding die casting molds as a welding rod. But 18 %Ni maraging steel
without post weld heat treatment has lower hardness than mold metal. Therefore even though rebuilding maintenance, heat

cracks generate on overlaid metals at an early stage.

Welding rod for rebuilding of die casting mold, “DHW”, has been developed by optimizing the chemical composition based
on SKDG61. This “DHW” enables delay of heat crack generation without post weld heat treatment and extension of maintenance

period. The results obtained are as follows:

1) Welding performance of “DHW” is almost as well as that of 18 %Ni maraging steel welding rod.
2) Hardness of overlaid metal of “DHW” without post weld heat treatment is almost as well as that of die casting mold and is
harder than that of 18 %Ni maraging steel welding rod. Therefore “DHW” has higher heat check resistance than 18 %Ni

maraging steel.

3) “DHW has higher heat check resistance than 18 %Ni maraging steel with post weld heat treatment.
4) “DHW” is also applicable to nitriding on the surface of the overlaid metal.
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Table 1. Welding condition.

ltem Spec.
INVERTER ELECON 300P

Welding power source

Shielding gas Pure Ar, 10 £ /min
Welding current 120 A
Welding speed 5 cm/min
Weldimg length 20 mm
Welding position Flat position
Distance from tungsten

electrode to base material 5 mm
Weaving None

Base material

Fig. 1. Procedure of droplet transfer by high-speed video

camera.
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Fig. 4. Evaluation results of droplets by high-speed video.
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Fig. 2. Cross section of welded beads.

ODHW
8 | A 18 %Ni maraging steel

Open:1 layer 1 pass
Solid :2 layer 5 pass

Height of welding /mm
D

0 T T
0 2 4

6 8 10

Quantity of welding /g

Fig. 3. Relationship of deposition quantity and height of

weld reinforcement.

DHW

18 %Ni
maraging
steel

Fig. 5. Evaluation results of penetration by EPMA.



66 ELABN E85% 15 20144

2. 1. 2 BR, BEEERSJUBFREY
Rl B X OGRS TR O MlE F OB X A 4R
PORILL, DTA ORZEBGHT) ZHWTHE L7 B
RERPB LU RRROBEH ORI, 2. 1. 1
ERIBRDFETRIEEEZIT, CORBEETS D5
B L7, BfERIL =75y v oz iy, #
FRAREUE TMA (BT 2 W CllE L7z,
Table 2 (2Rl &S B L OB E# TIRE, Fig. 6 (22nE
#, Fig. 7 ICBEIRREOMERE R ERT. Fig. 7 D
W RAR BT R i 2 & K T OFH B IR Z R L
T\2%. DHW O AR & & FEHE T IE D705 18 %Ni
INVI—=TUrTHEDBASI NI LD S, DHW i 18
%Ni ¥ VT —T Y78 &0 b EERO SRR ILTEAE
Licd weEzoNb, 72, DHW IZF A 7 A M &H
2% L flib LT b JIS SKD61 & BniEs B kiR
BAREZETHY, 18 NI NV T — T ¥ 7 & ) Bz
BRI ESE EIZ R > Tw 5.

Table 2. Melting point.

. . . End temperature of
Welding metal | Melting point solidification
DHW 1804 K 1793 K
18 %Ni i
8 %eNimaraging | 750 1658 K
steel
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0

Thermal conductivity /W/(m =K)

273 373 473 573 673 773 873
Temperature /K
Fig. 6. Thermal conductivity.
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Fig. 7. Average coefficient of thermal expansion at

respective temperature from room temperature.
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Base material: SKD61, 43 HRC
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Fig. 8. Procedure of evaluating heat check resistance.
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Fig. 9. Evaluation results of heat check resistance as

welded.
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Fig. 10. Evaluation results of hardness distribution as

welded.
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Fig. 11. Evaluation results of softening resistance with

post weld heat treatment.
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Fig. 12. Evaluation results of heat check resistance with
post weld heat treatment (773 Kx10.8 ks).
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Fig. 13. Evaluation results of hardness distribution with
post weld heat treatment (773 Kx10.8 ks).
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Fig. 14. Evaluation results of hardness distribution after

nitriding.
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