£/ LN -

NelNo BN e JNNW, O R UURE OIS

100
101

106

110

111

112

113

114

124

134

140

170
180

299
300
404

405
406

ch27h Bl dEZE el Dol AR PR (LD

FUNCTION FR(Y)
FR=150.153
RETURN

END

SUBROUTINE RUNGE(T,DT,N,Y,DY,F,L,M,J)
DIMENSION DY(2),Y(2),F(14)
GO TO (100,110,300),L

GO T0(101,110),1G

J=1

L=2

DO 106 K=1,N

K1=K+3%N

K2=K1+N

K3=N+K

F(K1)=Y(K)

F(K3)=F(K1)

F(K2)=DY(K)

GO TO 406

DO 140 K=1,N

Kl=K

K2=K+5%N

K3=K2+N

K4=K+N

GO TO(111,112,113,114),J
F(K1)=DY(K)*DT

Y(K)=F (K&4)+0.5%F (K1)

GO TO 140
F(K2)=DY(K)*DT

GO TO 124
F(K3)=DY(K)*DT

GO TO 134

Y(K)=F (K& )+F (K1)+2.%(F(K2)+F(K3))+DY(K)*DT) /6.

GO TO 140
Y(K)=0.5%F (K2)
Y(K)=Y(K)+F(K4)

GO TO 140
Y(K)=F(K4)+F(K3)
CONTINUE

GO T0(170,180,170,180),J
T=T+0.5%DT

J=J+1

IF(J-4) 404,404,299
M=1

GO TO 406

1G=1

GO TO 405

1G=2

L=1

RETURN

END
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Abs tract

The Wear becomes the most complicated cause of making various
machineries short lives.
In the studies by many scholors so far, the accurate and perfect
methods to eliminate it completely are not found yet owing to
many affected factors.
On this view polnt of Depositional Wear, the wear test with seven
different specimens from the part of frequent usage of which ars
carbon steel, nickel, copper, aluminum, zinc, lead and tin was
attempted to make clear the relation between the wear of differ-
ent metals and thelr melting point. crystal structure, sliding
speed, load and lattice factors.
The results of this study are summerized as follows;
1) Worn amount of each metal is maximum when each metal is same
quality.
2) The casier becomes the formation of solid solution in the

course of friction proceeding, the more it results in worn

amount of each metal.

3}  The samer is each metal In crystal structure as well as
lattice factor, the more 1t results in worn amount of each
metal.

These results might be of use in designing machineries, select-

ing materials and operating machineries.
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Table 1.The relation between apparent contact
area and real contact area
Apparent contact area between copper plates(2icm?)
Ratio between
L“?G()j ng; (Egnr,‘)t act apparent and real
9 ' contact area
500 0.05 17400
100 0.01 172000
5 0.0005 174,000
2 0.0002 17100000
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(a) Betore pressing {b) dfter pressing Jpressed and
slldmg condition
Fi1g 2 contact surtace under no load and load

Table 1.The relation between apparent contact
area and real contact area

Apparent contact area between copper plates(2icm?)

Ratio between
L(}i)ac)i zsgg (f:?n[:)md apparent and real
9 contact area
500 0.05 17400
100 0.01 172000
5 0.0005 174,000
2 0.0002 17100000
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asperity being deformed and worn by
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past the area of contact produ-
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Table 2.The chemical compositions of specimens

spec imens Compositions (%)
S45¢C Fe 98577 C0.45 Si0.20 Mn0.75 P 0008 S 0.015
N i Ni99.99
Cu Cu99.99
Al A199 71 Si 0085 Fe 0.19
Zn Zn99.98
Pb Pb99.99 Fe 0.01
Sn Sn99.98 Pb 0.01 Fe 0.01
15 +0.05
L6 Tooleses
- 3

Fig6 Specimen size




Table 3. Anneal ing

M GEMS EEE WY W

condition

for specimens

Material Annealling temperature(°c) |Time(hr)
S45¢C 650 2
N 430 3.5
Cu 260 0.5
Al 180 1.5
Table4. Crystal structure lattice tactor

Vicker’'s hardness

and melting point of specimens

‘ Crystal Lattice |Vicker's |Melting
Specimens structure | factor(A”) | hardness| point(C)
S 45 B.C.C 2.8664 RN 5 1520
N1 F.C.C 3.5238 106 1452
Cu F.C.C 3.6147 60 1083
A F.C.C 4.0496 20 658
Zn H.C.P 2.6649 45 419

P b F.C.C 4.9502 4 315

S B.C.C 5.8315 6 231

231
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Fig 7(A)Worn amounts of various upper rings at load 2Kg
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Fig 7(B) Worn amounts of bottom rings contacting with various
upper rings at load 2Kg with sliding speed 263 mm/s
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Fig 8(B) Worn amounts ot bottom rings contacting with various
upper rings at load 3Kg with sltiding speed 263mm/s
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