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A Study on the Development of Clad Steel for Diesel Engine

Man-Kyung Ha*, Young-Mo Hwang**,

Hoo-Myung Park**, Jae-Uhk Jun#, Soo-Kwang Kim***

ABSTRACT

Metal Bearing' s research that use the clad sted had led in advanced country. Metal Bearing that is produced
by domestic companies is ship, vehicles, development equipment and plant equipment. This is Cast White Metal
Lining Bearing that is Bimetal Bearing standing 2 generation. Cast White Metal Lining Bearing is foreseen to be
used widely on industry whole in the future. Cast White Metal Bearing is product that need precision
processing. But the technique is generalized widely. So an advanced country is depending on import from a
developing country that price is cheaper than itself manufacture. it is judged that high added value creation by
deepening of price competition is difficult. Therefore need product development of new form and is changing to
Trimetal Bearing parts. Trimetal Bearing is high quality technique that do compression junction to thin plates of
specia object on the Back Metal. Therefore, this research developed Trimetal bearing's materials.

Key Words :
Bearing (EtolH & Hlo])
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Table 1 Specification of the test engine
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o >

ruijo'L

Item Vaue
Fuel diesel
Max load velocity 2600 rpm
Max non-load velocity | 2756 ~ 2912 rpm
Rotation velocity 850 ~ 890 rpm

Out put 1200 Hp (2600 rpm)
stop 12.1 ¢ /hour(3.6 GIL)
Fud rate
run 17 ¢ /hour(4.5 GIL)

Sliding raver

diffusien
prevention layer

Middle

{ layver
steel

" layer

Clad
steel

Fig. 1 Structure of materials in metal bearing

Table 2 Composition of bearing material

Bearing ; . -
structure Material | t Technical ability
Bearing shape maint en
Sted layer 54 | A8 adhere .to Hous
(Back sted!) St4 mm ng a assembling, trans
misson of frictiond h
eat
Middle | Alzna, | 57| SupPort of shdft load,
layer 55Pb | mm impact and impurities
absorption
diffuson prevention of
Diffusion principa chemical elem
. . 3-5 S
prevention Ni . ent a diding layer,
layer M1 fadility of diding layer
coating
wear decrease, support
. Posnig | 5 | OF shdt load, impact
Sliding layer and impurities absorpt
Cu2 m | . .
ion and conservation of
shaft
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Table 3 Natura disposition of clad(Back steel)

Device Prototype
Co. MIBA AG BHW
Material S4(DIN 1623) | St3(DIN 1624)
C 0~ 008 0.07°0.13
S a small quantity|a small quantity
Chemica | Mn 0.2070.40 0.3070.45
element P 070.025 070.025
S 070.025 070.025
Al 0.025 0.080 | 0.025 0.080

Table 4 Natural disposition of clad (Lining steel)

Section Prototypes
Company MIBA AG BHW
Zn 42 ~ 48 -
S 10~ 20 0~07
Sn - 55~70
Ni - 0~13
Pb 0.7 ~ 13 -
Fe - 0~07
Mn - 0~07
Mg 04 ~ 06 -
Ti 0~12 0~02
Cu 09 ~ 12 0.7 ~ 13
etc. <10 <05
Al Remainder Remainder
3 2a=EZe X 4

Z1A &=

LEZ] HEYNE Z =
£9] HEHE Table 59 Jelleon, g&= 7

9o AvAARS Fig. 26 YER ATt

T3 AFAFAY e BAEE Fg. 3% Table 69

R,

(a) Prototype construction
(optical microscope 400magnifications)

(b) Development product construction
(optical microscope 400magnifications)

(c) Similar product construction
(optical microscope 400magnifications)

Fig. 2 Results of microscope
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Table 5 Results of bearing materia

(8 Lining
) Lining
Chemical eement
Prototype Development
Zn 4.293 5.60
S 1.422 0.04
Sn 0.024 -
Ni - -
Fig. 3 Photo of after tensile test Pb 1.323 -
Fe 0.117 0.20
Table 6 Results of tensile test Mn - 0.03
Test items Prototype Develo?jprgtmt Mg 0453 28
produ Ti 0.010 0.07
Material AlZn4,5SPb Cu 1.162 14
Tensile strength | Max 210 N/m 226 Nimrt et - -
Al Remainder Remainder
Elongation Min 18 % 15 %
- (b) Back stedl
Yield strength 176 N/mn 184 N/mn
Prototype Devel opment
Selw ZHc 249 duA Pz 2o A Chemical element Back Stedl (S400)
T Fig. 29} #o] AFH MLFES vugds o, =5 c 0.07
Back Steel F-i&-9] X2 o] st #AstA, 7E A4 S 0.001
2 AHgAo] AskEA etk Al AAw AY . 041
F5% ol% Ade A FHr s e, :
ol we} ARES) AFFEE FsakA vehd A 0.020
o= wuHE 0.009
Al -
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S, FAE, B, AA, A5F
Table 7 Results of hardness test
Section Prototype Development
Back Sted 216 Hv 213 HV
Lining 58.5 Hv 67.6 HV

Fig. 4 Shape after hardness test

323 F9AIE 2 12

WEAES] #PAE F48& KS B 080490
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(b) Second banding test
Fig. 5 Shape after banding test

o] A% Fg. 5@°A ®e nbeh
TIAE F GAHA=H, o=
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Hoth 249 A AN ¢FRE dEs 24
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Az A AAE
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ST
ste} AFeEAE

324 AGAY L g
Fig. 69lA 9} o] JGe A|HE HAslx 5L
71etde o, olF A AHo] gg¥sle &7k 3

% P/} AR E(KS D 0234)715 0] o]2 w51 E 7]
(R4 &tol 8, JSD-1300)2 o] &-3lo] o]2 =HstAh
Load P
Bearing shell ‘ Jig
A‘ﬂ‘,‘r‘.ﬁ’u{{:ﬂiiy e :

Fig. 6 Equipment of shearing strength test

Table 8 Results of shearing strength test

(unit : kgf/mm)
. Development
Section | Prototype 1 2 3 |Average
Shearing
strength 2656 | 30.16 | 23.56 | 3853 | 30.75

(8) Test instrument

(c) Setting experiment

(b) Experiment parts
Fig. 7 The test instrument and experiment parts
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