154

Hram X

Cr 44| FALA-HE9 oA abrasion)vp2
SA-] digh o+

o] ¥y o

Abrasive wear characteristics of high Cr cast iron hardfacing

H. K. Lee*
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Abstract

Abrasive wear characteristics of high Cr white cast iron-based hardfacing were investigated
using the rubber wheel abrasion wear test method according with the ASTM G65-85. Mild steel
was also tested for comparison with high Cr cast iron hardfacing. Wear experiments, where the
applied force, wheel revolution rate and abrasive powder feed rate were selected as test
valuables, were planned and analyzed by response surface method to evaluate wear statistically
and quantitatively. Weight loss of high Cr cast iron hardfacing was mosily affected by the
applied force and wheel revolution rate, and little by the powder feed rate. Weight loss of mild
steel was greatly affected by the wheel revolution rate and powder feed rate, and slowly and
steadily increased with the applied force. Abrasive wear mechanism of high Cr cast iron and
mild steel was discussed in the light of the wear test results.
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Tible 1. Rubber wheel abrasion test conditions and results. (total wear length : 6000 revolutions)
applied wheel abrasive weight loss (g)
No. force revolution powder high Cr cast iron mild steel
rate feel rate
(Kef) (r.p.m.) (g/min) measured calculated measured calculated
1 10.7 140 220 0. 1380 0.1271 1. 0809 1. 5969
2 10.7 140 380 0.1172 0. 1311 1. 9408 2.2230
3. 10.7 260 220 0. 0860 0. 0935 1.2164 1.3584
4 10.7 260 380 0. 1050 0.1131 0.9317 1. 067
5 16.3 140 220 0. 1856 0.1832 1. 9802 2.2052
6 16.3 140 380 0.2014 0. 1995 2.4584 2.678
7 16.3 260 220 0.1323 0.1242 17794 1. 8583
8 16.3 260 380 0.1395 0. 1561 1. 5673 1. 4136
9 13.5 200 300 0.1337 0.1372 1. 9586 1. 6343
10 13.5 200 300 0. 1425 0.1372 1. 4674 1.6343
11 8.3 200 300 0. 1050 0. 0983 1. 6660 1. 2656
12 18.7 200 300 0.1893 0. 1904 2. 1686 2. 1522
13 13.5 90 300 0.1852 0. 1895 3. 1697 2.6774
14 13.5 310 300 0. 1290 0.1189 1.2270 1. 2998
15 13.5 200 152 0. 0984 0. 1091 2.0164 1. 6828
16 13.5 200 148 0. 1586 0.1423 1. 9289 1. 8506
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Fig. 2 Phase diagram of C-Cr-Fe system.
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Photo 1. SEM microstructure of high Cr cast iron
hardfacing. (A : primary (Cr,Fe},C;, B :
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Fig. 3 Response surfaces showing the effects of the
applied force and wheel revolution rate on
the weight loss after abrasive wear test of
high Cr cast iron hardfacing.
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Fig. 7 Response surfaces showing the effects of the
applied force and powder feel rate on the
weight loss after abrasive wear test of mild
steel.
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the wheel revolution rate, 200 rpm.

o @

A e v A A e A v thid,
Fig. 8 oA sl&o] 7tzh 9, 13.5, 18 Kgo
wigo]l Wgtof wE vl
2igo]l MaE HojFrh weHse
3] Mglste FAHE pRE v, H2 A9 3
P3A EA Fig. 8(b)ollMiz B8 &3 ko)
300 g/ming] WAl A wheel A& L] W v}
Bdo] ¥HaE RAFET wheel A% E7}
= vpEEe] A7 ZAT, wheel 3440}
w2
B HHe) 71&re shEel Aol AES wR
2ot Fig 8(@ollA 2y B4 Fg5&o] 152 g/
min T2 3-g 4 vp RS wheel 34 420
A9 JEg @ =

g/mine® B e w

S 2=} Fig. 8(c) ol A1 wheel 3| A &5 200
rpml 2 39S
Wk HalE BodEt). 200 rpm© wheel 344
TFHFY W] wet vpRake 7
o] wgstr %eg #Els £vh. 2y Fig

s #4

B Fg@ol F/iskd
wheel 3| A4 571 310 ripm . & WE wj= g &
= #o] Frekd vl

feai
oy
flo
to
ot
o
PN
He
B>
e
)

4. 4 E

B Ao o Cr 3 S48 H5Y Axtul
HEAS dAA 2 AFH o7 BA At 8
o 3 1 Cr 7 SAEHE AAoln B4
& A7 vl BAEATE AbelE Al 24
wi} rEEALS AEHon 2467 9ile w
SEUEA /S DUl R 4o
o8] mEHE WHEAS oj & Adxd WY
Well M oji 3t nfRzHo] FolH g u viRFS
a5 ¢ vk, oligt Ayrt HA vl
AHHor HEE £ o, dog Ax vt
2373 slellMe] Hapsgs Bdste] AT 8
i =9dhthy vlrsyd AEE o= s A
o wolty, ole]d AA nRSHS odE3)7)
ez v E & & g vl ol 93 vl
S vy A, EAAE, 9 243§ ove

Journal of KWS, Vol. 15, No. 4, August, 1997



3 Cr FAA $4 855 dvtR B4 v

B IS0l Frbe dtgFHojof 7] wEo] ¥
© Ak aHn

A R e e 1 O FH 487
Fo) vh e Azl uet oha ghEu, A
b e R s, wheel 3l M & e 71 Qg v
ow, Bt i@ b A 4EE ‘:r”—.“; Ao
2 BAFEAT, dlFo] F7MEFS wheel 3] A&
7 REeE vpR S Srbskih A4y vie
Fe vpR APz uet 4 wAsk Hat
At A4 mpE L wheel &R} B8 &
HEFe] dgo] vl ok OE ] Fobdl
g G Rz @A gLl rhRFo]

B1lmm250kU SO3E2 #828-36

(a) high Cr cast iron hardfacing
( A : primary (CrFe)}Cs, B : eutectic strucrure )

Dlmm2358kY B503E2 083136

(b) mild steel

Photo 3. Details of wear scars after the rubber
wheel abrasion test.
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Fig. 9 Schematic drawing explaining the differences
of the wear mechanism between the high Cr
cast iron hardfacing and mild steel.
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