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A study on the Surface Hardening of Cast Steel
with Inserted WC Particles

Dong-Whan Jang

Department of Metallurgical Engineering Graduate School of
Industry Pukyong National University

Abstract

For the formation of high hardness micro layer on the surface of
mould, micro alloy particles were inserted at the surface of mould.

The important results are as follows :

The inserted micro particles has shown that micro particles layer has
infiltrated to the surface and combined with the mother steel well.

As the result of wear test, the inserted micro particles have good wear
resistance cause of having about one second of wear loss compared to
the material of casting depending on variables such as speed and
distance of wear and change of load.

The difference of surface hardness between the inserted micro particles
and the mother steel was small when the distance of wear becomes
longer.

From these result, a new method of inserting micro particles in a
simple way was invented and could be supposed to maintain

competition for improving the life expectancy of goods in industry fields.
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Molding

Melting

Pouring

Shot Blast
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Test Sample Production

Pattern

CO2 PROCESS

WC powder
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Structure Analysis
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Fig. 1 Experiment system




Table 1 Chemical composition of the specimen

(wt. %)
Element C Si Mn P s Fe
Product 0.25 0.6 0.65 < 004 ¢ 004 Bal.




65

90

Fig. 2 Dimensions of Y—-block employed in this
experiment
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Fig. 3 Schematic drawing of mold
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Fig. 4 Dimensions of wear test (unit: mm)
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Photo. 1 Optical micrographys of as—cast state
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Photo. 2 Optical micrographys of specimen coated by WC powder
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Photo. 3 Microstructures showing WC layer and surface
oxide layer

- 17 -



(a)

Photo. 4 Scanning electron micrographys of specimen
(a) as—cast

(b) WC powder coating
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Table 2 Variation of wear loss with sliding velocity in as—cast
alloys and wear resistant steel using WC powder

sliding (sliding velocity, m/s)

factor| load .
tegd) [T o 0008 | 0016 | 0024 | 0032 | 0040 [TETETK
wear los gf (m) ) : ) ) :

as-cast 20kg 100 0 |250mg! 22mg | 20mg | 18mg | 17mg

coated
20kg 100 0 |125mg|105mg|85mg | 5mg |4.8mg

specimen

_19_



Table 3 Variation of wear loss with sliding distance in as—cast
alloys and wear resistant steel using WC powder

sliding (sliding distance, m)
factor{ load .
e |7 0 s0 | 100 | 150 | 200 | 2so [EMaTk
wear los g (m/s)

as—cast 20kg 0.024 0 | IZmg | 25mg | 36mg | 43mg | 53mg

coated
20ke 0.024 0 |{5.0mg [10.5mg|185mg| 21mg | 25mg

speicmen
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Table 4 Variation of wear loss with load in as—cast alloys

and wear resistant steel using WC powder

sliding | sliding (load, kgf)
factor . .
velocity | distance remark
0 5 10 15 20
wear los (m/s) {m)
as—cast 0.024 100 0 |95mg| 14mg | 18mg | 23mg
coated 10.5m
. 0.024 100 0 150mg|6.5mgi80mg
speicmen g
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—#— As-cast steel
25 —®— Woear resistant steel
Silding distance : 100 m
Load : 20 kgf
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Sliding velocity (m/s)

Fig. 6 Variation of wear loss with sliding velocity in as-cast
alloys and wear resistant steel using WC powder
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60

—&— As-cast steel
50 —&— Wear resistant steel
7 Silding velocity - 0.024 m/s
Load : 20 kgf
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E
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Sliding distance (m)

Fig. 7 Variation of wear loss with sliding distance in as—cast
alloys and wear resistant steel using WC powder
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—®— As-cast steel
30 4 —&— Woear resistant steel
Silding velacity : 0.024 m/s
Sliding distance : 100 m
©
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Fig. 8 Variation of wear loss with load in as—cast alloys
and wear resistant steel using WC powder
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280 - —&— Wear resistant steel
~ @ As-cast steel
240 4 Sliding distance : 0 m
Load : 20 kgf
200 - ./'\.
B>
:i: \I
& 160 CTT—a
o \
ﬁ [ |
o 120~
= . R S S
i e
= 80 - *
40 -
0 1 I 1 1 1 1
0.0 0.5 1.0 15 2.0 25

Distance from surface, mm

Fig. 9 Hardness in as—cast alloys and wear resistant
steel using WC powder
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280 —=&— Wear resistant steel
—-@— As-cast steel
240 Sliding distance : 300 m
Load : 20 kgf
200
>
o
. 1604
2]
w
o .
120 - I S —
= T
S I =
an! = |
80
40
0 ] 1 I 1 1 1
0.0 05 1.0 15 20 25

Distance from surface, mm

Fig. 10 Hardness in as—cast alloys and wear resistant
steel using WC powder
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280 - —— Wear resistant steel
—&— As-cast steel
240 Sliding distance : 500 m
Load : 20 kgf
200 -
-
faw
» 160 -
%
&
o 120 4 I—
T
80
40
0 T T

T T T T
0.0 0.5 1.0 15 2.0 25

Distance from surface, mm

Fig. 11 Hardness in as-cast alloys and wear resistant
steel using WC powder
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——&— Sliding distance : 0 m
120 -@— Sliding distance : 300 m
--&-- Sliding distance : 500 m
2 100 . Load : 20 kgf
E 80 - ~n
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E \\.w-
© 60+ \
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g 40 4 ||
-
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Distance from surface, mm

Fig. 12 Difference of hardness in a sliding distance
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(b)

Photo. 5 Variation of wear surface of specimen
(sliding distance : 300m)
(a) as—cast specimen

(b) coated specimen
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Photo. 6 Variation of wear surface of specimen
(sliding distance : 500m)
(a) as—cast specimen

(b) coated specimen
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