MAERTREE 6%, 25 1993 /59

J. of the Korean Society for Heat Treatment
Vol.6, No.2, June, pp.59~69

<@\ X>

S8H %ol o8 VC Coating FHZL|
oldol et A3

ol H .y B
NERET LIS b
st 347228

A Study on the Toughness of Die Steel Coated with VC(vanadium carbide)
by Immersing in Molten Borax Bath
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Dept. of Metal Inchon Industrial Masters’ College
*Dept. of Metallurgical & Material Engineering Han Yang University

ABSTRACT

Bending fracture strength test and impact strength test were made for VC coated die steels treated by
immersing in molten borax bath and for hardened steels which were quenched and te.mpered, in order to
clarify the effect of VC coating at 1000°C . The material used in this investigation was representative cold
and hot work die steels STD11, STD61.

The results obtained are as follows.

1) The bending fracture strength of VC coated die steel(STD11, STD61) was lessened with increasing
the thickness of the VC coated layer.

2) With increasing the immersing time (imcreasing the thickness of the VC coated layer) the maximum
hardness was obtained at 480 minutes holding, after that holding time hardness was decreased.

3) The impact strength of the VC coated die steel was not decreased. In the casse of STD11, it was
higher than that of the quenched condition especially at low tempering temperature, and vice versa at high

tempering temperature. However in the case of STD61 shows the result to the contrary.
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Fig.1. Programs of heat treatment & VC coating
(a) Salt bath (b) molten borax bath

spec. % C Si Mn P S Cu Ni Cr Mo \4
STD11(10t) 1.53 0.31 0.41 0.023 0.003 0.004 0.10 11.21 0.82 0.23
STD11(06) 1.55 0.21 0.34 0.027 0.007 0.002 0.12 11.47 0.87 0.27
STD61(10t) 0.37 1.02 0.38 0.022 0.017 0.010 0.13 4.95 1.5 0.96
STD61(06) 0.35 1.07 0.39 0.024 0.018 0.009 0.14 5.10 1.41 1.01
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Fig.2. Schematic diagram of bending test (mm)

SHTF) oM HE7Z pot(4160 X 350") & A+§ 38t
B AHNa:BiO7) & %8 A ¥ (surface forming ele-
ment) V.0s5(£% 99% 1000 mesh) ¢} #1421 B,
C(99% 600 mesh) & molten borax bath o ¥ 7} &
§AA VC coating M 213 F FAHAAL=2oAM ¥
HYgxg g

coating ¢ F#e SEM 2 #8@vA (Opti-
cal microscope, Union A} Model MCB—1} ¢ &
HEsI AT

2.3 g3 Z2x % HYY 5

Fig.2 8} 7ol A/FHE o3l MUz A5
Y278 AZAE d3AA g3 A E (ben-
ding fracture strength test) 2 Instron(Instron At
Model 4206, 15000 Kg) oA} st gich. oluf cross
head speed & 8.3 X 10 *mm/sec & 3} o bend-
ing fracture strength 9} deflection ¥ & & AN
=

2.4, A=5H

Immersing time ©] 240, 480, 720, %60 ¥ o
molten borax bath oAl VC coating 2] ¥ o] Oil
A AUF 180C oA 1hr AHA HZa ANg
B WEHEE Rockwell 4=7) (MATZUZAWA
SEIKI Co. Model DRH-FA)Z 53] &35l 3
o FHAgE vgn FHAUE Hedddtd Fx
(HRC) & #slodct.

2.5. 343AMH

9 dx2] 2A% VC coating 2AA Fig.3
9} 2ol Unnotched'® (10 X 10 X 55 mm) A&
& 7 270 wet 578 A3 17.30kg'm
charpy impact A]87](TOKYO Testing Machine

wt% V205

PEETHEE 6%, 29 1993/61

58

"

10

|

4

Charpy impact unnotched specimen {mm)

Fig.3.

20 1
nl
|
164
S © 0
N ve
125
(] (o) Q [m]
m
]
Fer b
6 F
o 8} 0
ok
1k
- —_ I N
s " wtm m,C

Fig.4. Composition fo molten borax bath
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Photo 1. Microstructure of the VC coating layers of Various Specimens treated in fused borax bath at

1000°C
(a) STD11 (b) STD61

STD11

STD61

Photo 2. SEM fractographs of VC coating layer and matrix. (immersing 720 min. at 1000°C)
{(a) STD11 (b) STD61
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Photo 5. Micro structures of Quenching(a) & VC coated(b) at 1000C & Tempreing (STD11)
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Photo 6. Micro structures of Quenching(a) & VC coated(b) at 1000°C & Tempering (STD61)
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Photo 7. SEM micrographs of specimens as quenched (STD11)
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