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Sliding Wear Characteristics of Iron Containing Multiple Boride Base

Cermet
Tadao WATANABE, Tsuneyuki IDE, Ken-ichi TAKAGI and Yoshikazu KoNDO

Synopsis :

An advanced iron containing multiple boride base cermet has been developed. This new type of cermet
consists of a Mo,FeB, type complex boride as a hard phase and a ferrous binder phase has excellent wear
and corrosion resistance. The dry adhesive wear properties of the cermet against mild steel and alloy
steels were studied by Ogoshi wear tester ( a ring-on-block type ) at sliding velocities of 0.1 m/s to 4.39
m/s. The wear characteristics were compared with that of high speed steel and cemented carbide. From
the experiments, results were summarized as follows ;

(1) The sliding wear characteristics of the boride cermet against mild steel at low sliding velocity are
very similar to that of steels due to the ferrous binder phase, however, quite different from that at middle
and high sliding velocity range presumably due to its hard phase.

(2) The wear characteristics of the boride cermet and cemented carbide against hard steels (SKH3, SUJZ2,
SKD11 and SUS440C ) significantly depend on the counter materials. The specific wear rate (Wg) of the
boride cermet against SKH3 and SUJ2 is nearly the same as cemented carbide, and the Wg of this cermet

against SKD11 and SUS440C is less than that of cemented carbide.

Key words : boride cermet ; adhesive wear ; steel ; cemented carbide ; Ogosi wear test.
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Photo. 1.

Microstructure of boride cermet.
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(b) Friction and wear test machine
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Fig. 1. Schematic illustration of wear and friction
test machine.
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Table 1. Properties of the wear test specimens.
. . Hardness

Specimens Compositions (wt%) (HRA)
2 MosFeBy-22 Binder (Total Cr:1~2%) 90.8
\24 MoyFeBy-26 Binder (Total Cr:1~2%) 90.6
V3 MoyFeBy-32 Binder (Total Cr: 1~2%) 89.2
Boride V4 MosFeB2-40 Binder (Total Cr: 1~2%) 88.2
cermet C3 MoyFeB2-30 Binder (Total Cr: 9~10%) 89.2
C4 MosFeBy-34 Binder (Total Cr: 9~10%) 88.4
C5 MosFeBy-41 Binder (Total Cr: 9~10%) 85.7
C6 MoyFeB2-50 Binder (Total Cr: 9~10%) 85.0
D3 | WC-10Co 89.0
Cemented D5 WC-20Co 86.0
carbide SN1 WC-9Co-38(TiC+ TaC) 92.2
SN2 WC-8.5C0-19.5(TiC+ TaC) 90.6

Steel HIS 1.2C-4Cr-3. 5Mo-10W-.3.5V-10Co 85.8%

*1230°CX 1h, 0Q, 540°CX 1h, AC

Table 2. Compositions and Hardness of ring

specimens.
Spec- Compositions (wt%) Hardness
imens | ¢ ¢, W V  Co Ni Mo | (HRA)
Ss41 | — — — — e A
0.70~ 3.80~ 17.0~ 0.80~ 4.50~ "2
SKH3 1™"0s5 ""4.50 19.0 1.20 5.50 83.0
0.95~ 1.30~ __ _ o %3
SUZ 17710 1.60 83.1
1.40~ 11.0~ 0.8~ 4
skpi1 |10 8 0.%050 Tgl 818
SUS |0.95~ 16.0~ o - 80 475
440C 1.20  18.0 :

¥ As recieved
*3 830°Cx 1h, 0Q, 130°C X 1h, AC
#5 1050°CX 1h, 0Q, 150°CX 1h, AC

%2 1 280°C X 1h, 0Q, 560°C X 1h, AC
®41000°CX 1h, AQ, 160°CX1h, AC
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Fig. 2. Relation between wear rate and sliding
velocity of various specimens.
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Fig. 4. Relation between wear rate and sliding
velocity of C-series boride cermets.
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Fig. 8. Schematic Ws-V curve of metals.
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SUS 440C

Plate

C 40

Wear Surface

sl

Wear Debris

C 40

WC-10Co

Weight : 18.9kg Velocity : 0.94m/s Distance : 600 m

Photo. 2.
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%,

Wear surfaces and wear debris sliding against SKH 3 and SUS 440 C ring.
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Boride Cermet C4

WC-10Co

o

| Ring:SKH3 | Ring : SUS440C
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5 08f el ice | BOSE o—e Burieica
k= - A===AWC-10Co ‘T rooN, A—==A WC-10Co
L u
5 06 % 06+
+ r o -
c c
0 04} 2 041
L k)
% [ % [
8 0.2 8 0.2

U 1 1 1 ) 0 ! i l 1

0 1.0 20 0 1.0 20

Sliding Velocity (m/s) Sliding Velocity (m/s)

Weight : 30kg Sliding distance : 2000 m
Fig. 9. Coefficient of friction between plate (C4,
WC-10 Co) and ring (SKH 3, SUS440 C).
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