464 # & 8|

# 58 4 (1972) 3=

UDC 539. 62 : 620. 178. 162

WD EEFEIRFRICE KT T Wi BB OE & It oW T

e Fask*™ - B8

HEIHE - B ORRET

The Influence of Intermittent Friction on Wear Phenomena

of Plain Carbon Steel

Kazuo KITAGAWA, Fumio SEKI, and Masuzo UEDA

Synopsis

The influence of intermittent friction on wear phenomena of plain carbon steel (S33C) was investigated
using high frequency induction hardened steel (S45C) as standard test piece.

The test was performed by means of rolling friction method having 159%, slip without any lubricants, and
mn addition to the comparison of wear loss, wear particles and sliding surface were analized by X-ray dif-

fraction method.
Results obtained are as follows.

1) Wear loss increases as the intermittent frequency and stopping time increase. This is due to that
oxide produced on sliding surface is not sufficient.
2) Hardened steel have a good wear resistibility to intermittent friction and with increasing hardness the

roportion of aFe,O; in wear particles increases.
P PASE

3) Under a small load there is little difference of wear loss for intermittent and continuous friction.
4) Intermittent friction causes a big plastic deformation on sliding surface.
(Received Apr. 23, 1971)
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Fig. 1. Schematic view of wear testing method.
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Table 1. Chemical composition of test piece

(wt 9%).

Material C Si Mn P S

S 45 C 0°49| 0-31 | 0-74| 0024 | 0-019
S33C 0:37}| 030 0-74| 0014 0014
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BIE Li-[Er#x aFe o (110) @TH 5.
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" Fig. 2. Wear loss curve for intermittent and
continuous friction.

Table 2. Heat treatment of test piece.
Test piece Material Heat treatment Hardness (Hv)
Upper S33C Room temp.——850°C x 1 hr——Air cool 160
Room temp.——850°C X 1 hr——Air c00l——850°C X0 5hr—
Lower S 45 C 0il quench——550°C % 1 hr——Air cool——radio frequency in- 680
duction heating——Water quénch— 190°C X 1 hr——Air cool
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Table 3. Conditions of X-ray diffraction for quantitative analysis and profile analysis.

For quandtative analysis

For profile analysis

Charac»terisvtic X-ray Fe-K « Fe-K a
CFiler -  Mn Mn
Tube volt;;e (KV) 30 - ' 35
 Tube current (mA) o 8
Divergence stie ) 1 S
Scatter slit (°) a 7 1 o o - 1 N
Receiving slit ( mm) o Téi o 0-2 -
Scanning speed (°/min) . - —%2—~ - 1/&5 S

Detector

Chart speed (cm/min)

Time constant

Count full scal.

Table 4. Difference between wear loss measured by weight of
wear particles and by weight loss of test piece.

Weight loss (g) Continuous revolution Intermittent revolution
In wear particles 3-6541 12-0849
Upper 3-0934 10-8893
. Lower 0-0246 0-0312
In test piece
] Total 3-1180 10-9205
Difference 05361 1-1644
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ERIDEP LIS X HITERGOERD LD
FEftm &, ETEEEBA OEEIR Bk - FEFELL % It
D LHGEEE, BIRIEERO IS LA REOHMRBED
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LicZ et & sh, 2) MorOfCHE-BLES L
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THE DG EOFFEEPERLEY /2 D OmE © GuEHs

V¥, GEEIFEERTC 14°4%, BIGIEEEET 9°29% L, 1%
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Fig. 3. Quantitative change of aFe, aFe;O; and
cubic oxide in wear particles for continu-

ous friction. (Intensity ratio is nearly

weight percent.)
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Fig. 4. The relationship between half-height breadth
of wear particles and revolution number
for intermittent and continuous friction.
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Fig. 5. Effect of stopping interval on wear loss.
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Fig. 6. Effect of stopping interval on intensity ratio
of aFe and cubic oxide in wear particles.
(Intensity ratio is nearly weight percent.)
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Fig. 7. Effect of hardness on wear loss for inter-
mittent and continuous friction.
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Fig. 8. Effect of hardness on intensity ratio of aFe,
aFe;O3 and cubic oxide in wear particles for
continuous friction. (Intensity ratio is nearly
weight percent.)
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Fig. 9. Effect of hardness on intensity ratio of aFe,
«Fe;0; and cubic oxide. in wear particles for
intermittent friction. (Intensity ratio is near-
ly weight percent.)
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Fig. 10. Effect of load on wear loss for intermittent
and continuous friction.
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Fig. 11. Effect of load on intensity ratio of aFe in
wear particles for intermittent and continu-
ous friction. (Intensity ratio is nearly
weight percent.)
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Fig. 13, Effect of load on half-height breadth of

sliding  surface for intermittent and

continuous friction.
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