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Wear Resistance of Deposited Iron Alloy with
High-Carbon and High-Vanadium

Synopsis:

Joo Isaioara and Masaichi NAGAT

The present study was undertaken to clarify the relationship between the wear resistance and structure of
deposited iron alloy containing high—carbon and high-vanadium. In order to study the effect of size and
distribution of vanadium—carbide and surface condition on the wear resistance of the alloy, vanadium-
carbide and in the specimens were controlled from 8 to 55%, in volume. Measurement of the wear properties
was done using a specially designed apparatus. Specimens were tempered at various temperatures.

The results of observation are summarized as follows: (1) Under the condition which brings a large
amount of wear, the alloy including big size vanadium-carbide particles showed better wear resistance than
it’s fine size vanadium—carbide particles. On the other hand, the alloy including fine vanadium-carbide
was better under the condition which brings a little amount of wear.

(2) In wear properties, the alloy including vanadium-carbide was superior to the alloy including chro-

mium-—carbide.

(3) Effect of heat treatment on the wear resistance was distinguished remarkably under the condition
which brings a large amount of wear. Influence of the amount of vanadium-carbide on the wear resistance
was more notable in annealed specimens than quenched—tempered specimens.

(4) Change of the wear resistance resulting from change of hardness was more remarkable in low hardness

alloy than in high hardness alloy.

(5) In the alloy including large amount of vanadium-carbide, the wear resistance scarcely changed by

heat treatment.
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Table 1. Chemical composition of specimens.

No. | C9 | V9, | Si9 | Mno, Notice
1 [8.31 1316 | 0.41 | 0.51 | Cast alloy
2 11.69]5.46 | 0.33 | 0.41 Cast alloy
Deposited alloy
11 [3.30 13.12 | 0.42 0.46‘ P e
Deposited alloy
18 1.65 | 5.42 | 0.38 | 0.46 P e
Table 2. Chemical composition of specimens in
4-6 layer.
NO | C% |V %| Nih|Mn%| si% Fe%| V-carbide Vol%
38 | 3.02(12.51 | 3.10|0.71{4.10 | Bal 20.55
48 | 4.05i760] 3.12] 070]1.20] » 28.50
58 | 5.10|2252| 3.15| 0.72]1.32] » 35.50
68 | 6.02[27.70| 3.10[ 0. 73| 1. 15 | » 4230
7B | 731 (3255| 3.12{0.71 {110 | = 48.80
88 | 8353760 3.41[0.76]1.01 | v 55.10
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Fig. 1. Size of wear test piece.

(a) Gast structure (No. 2) Fe-1.69%C-5.46%V
(b) Deposited structure in 5 layer (No. 13) Fe-1.65% C-5.429V

Photo. 1. Structures of -5.49,V -alloys (x400).
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(a) Cast primary V4C; (No. 1) Fe-3.31%C-13.16%V

(b) Cast eutectic V4C3 (No. 1) Fe-3.31% C-13.16%V

(¢) Deposited structure in 5 lager (No. 11)
Fe-3.3%C-13.12% V

Photo. 2. Structures of 139,V-alloys (x400).
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Fig. 2. Hardness of two-type of alloy versus

quenched temperature.
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Fig. 3. Comparison of wear resistance by
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Fig. 4. Comparison of wear resistance bztween

fine VC-Fe alloy and coarse VC-Fe-
alloy.
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Fig. 5. Relationships between the amount of V-
carbide and hardness of alloy.
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(2) Weared by 800 mesh emery paper at cast alloy No. 1 Fe-3.3% C-13.16% V alloy (x.400)
(b) Weared by 800 mesh emery paper at deposited alloy No. 11 Fe-3.309% C-13.12% V (< 400)
(c¢) Weared by 80 mesh paper at cast alloy No. 1 (x100)

(d) Weared by 80 mesh emery paper at deposited alloy No. 11 (X 100)

(e) Weared by 80 mesh emery paper at cast alloy No. 1 (X1 000)

(f) Weared by 80 mesh emery paper at deposited alloy No. 11 (< 1000)

Photo. 3. Weared surface of quenched and tempered alloy.
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Relationships between the amount of
V-carbide and it’s grain size.
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Fig. 7. Relationships between the wear resistance
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g
o
kY

Wear loss
LY

N
ooz} B 88
\._\.\L
o X . L rem—or |
300 400 500 €00 700 80O 00 10001100 200

Hardness (Hv)

Fig. 8. Relationships between wear resistance
and hardness of alloy.
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pieces including different amount of V-
carbide.

WHEE L 850°C XD BEAE 200°C X2h HEd & LizT
=13 HrC63~63.5 ThH 5. ZoX 5 Lo
T AFRIEWRERFELL, NPT ARIEHED S
HIEDOTWBENEL, N9 ARILIEDEE i
WO BT EnTES.

ZOFER T 2 ) —REOH WSS DB IR D
%<, ZIREVH, HEORFZRNTHRORIZ
EIRT DD Y 5 7 TRT. b, Fig
10 ¥z
5.420, 3+ U U 2 5L DEHR
13.1295 N+ U L HEDOEHE

EEfEI=

— 111 —



1770 % & @

w64 4 (1978) E12%

lempered alloy )
3

No.l

Wear loss of annealed allo
"

N
b3
x

Ratio of wear loss {

1 s 1 s 1 ¢ L
ioo 200 300 400 500 600 700 800

“inenecs of emery poper {(Mesh)

Fig. 11. Ratio of wear loss between two diffe-
rent heat treated test pieces of No. 1.

LLCT IR E LR TH S, ThiC X b &t
fED 3 & VIR EERE T = 2 ) — R F- O VAR &
I HEME TR LT, BEREESHWEA I NF oY
A BB T B 5 B2 OB RER T B 7w R
INE R B D& EbNs. NFU UL RILDEDEE
W TIEEET E LT 2 W T % 4 < AR O A3 38
bz

WITBLERIC X TR EEFEEDS & ORREZUE S 5 7
H LR 1z Fig. 11 2wy @k No.l o
VEREWEMTH L, BEAME LTk 850°C ki 200°
Cx2h L EL2b0&MAY, BSix HrC63.5, =%
PR E UM 1x 950°C x5h Jn#ik v Licd O THE
X HgC4l 7o, = 2 ) —FiEE OFfVIGEICEERE L
PIRE L TR TW 5. T DT EEBYEEED 8D EEFEI
OHWEAERKRELEETLHLVIZLEZRLTVS.
BEARED & UM LB E LM ORILWEZ T 5 & B
IR CHRMICETS L2 BT 0EBH D5, Thom
FEEEE BT 5260 ML LTH T v, (7 D BaAr:
RIS 5 R E LTz 0.1 p DUT D AL

WcHo, RMOBET WERECHELEY.) L
BOTEEROXAIEHOBEIDERL L LD TH 5.
FTlab bR E LMIZEIASER LT, NFova
BAL ST A ERBKRTH B2, = 2 U —RERMH
7B ETI O EHRTHELSRE DI DI H 72D
BRI/ E T B b D & b s.

4. & =

(1) HMVEREORELZT 5130 LOBEREHT
TV, §4RTHKENF Y LRICYR 05T 5
HRRIF IR R, Chic L, BfoRiEL
IS, T ind b EREETE I T e EERE S R A T B A
VI F Y s RALYRL T DM 5 AT T B A O ARt
FEREMEDS LU

(2) BEABED & ULMTRANFO Y AR(IEEDAEIT
X BBHEEDZIIAT NG, BERE LM TIEANFO Y A
RILHBOEC X 5BREDEDKTDS.

(3) BHENTIRASEOMESOELITH T 5 HTERE
YEDZ VAT 23, AREE ES CIEB S O 2Lt %
M EERERE DT R Z .

(4) NFUYLARILMEDOE VD DV, IO
R HINEEFEE D ER DT,

(5) BUFDFEET X 5 EEFEHL VI ESRETE o M DR
WINTOHEFE LLBbh 5.

(6) RIEMEDFAET X % EEFELL VI EEREE O 725
FlekElHibhs.

F& 0 TR A AR & AT E W o 72 72 B SLERERT
FSZARE AT & HE R, AR iR e LE T

'8 [
1) BABAMEGAHE: TEAMOHRLE, HPITER
Bt (19), p. 163

2) AK fR: BEICERER, 46 (1964), 3, p. 521
3) PHIRZET: §k XM, 42 (1956), 12, p. 1118
4) WIRET: &B¥ L5, 23 (1959), 7, p. 403
5) PERZET: gk &M, 45 (1959), 5, p. 512

6) GE E: £B%4zk, 40 (1976), 8, p. 781

— 112 —



