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Camshafts} A&E e BE-Z zhe valve lifters THAR dlzlol 128 WA 57152 valve train sys-
temell 41 9] 7tE3 MY (load) HEe| face™2 WolE B Z7|vpe o)1 o8 wg44 ol2d 42 valve
lifting*] over clearance#bs o] Ho] 42l engine valved] o955 B3] A7 A8E EdA d4471
of BERdAT d5 A3 2YAS 2 fdedy T8 Ao 7] wj e vladE rle @ A $6)
of face™Z PR S40] 22 Al 2ATF L2 A 2] SCM430H 24 249 vgelA] sl
valve lifter 5 738l Sk Valve irain systemel 41 2] 758 AghS A2 4 9= Vickers hardness 1100-
1200 x| #d THAST e e 2T (R 20 7habol2) 224 (face ) B Alsbg .o, ofa] 24
Bifjo]] gHEeR APy A7 150MPa F= £ dAHEIE e e HIAE 95 F 9ich SEM
& EDS, Optical microscope o] &8te] 24 %a¢ vl 232 HAlA e AdE 248 snh E=4 2314
9l valve liftersd A2 Aaba/ S AT valve liflers] H3le] 25004178 24:(3000-4000 rpm)H<£(1slep
12hr) A7 8 JFAEE BAld AAleld drz 2 27|tz e vtndaa) vle s 2ol thete] vw o
7l

ABSTRACT

Continuously contacting with camshaft, the face of Valve Lifter, made of casl tron, brings about abnormal
wear such as unfairwear or earlywear because it is heavily loaded in the valve train system as the engine
gets more powered. This abnormal wear becomes a defect namely over-clearance when the valve is lifting
sa thal the fuel gas imperfectly combusied by unswtable open or close action of the engine valve in the
combustion chamber. The imperfect combustion, m the end, results m the major causes of air pollution and
decrease of the engine output Consequently, to prevent this wear, this study was to develop the valve lifter
which 18 joined by brazing process with SCM435H and a tip by manufacturing the face as a superhardened
ceramics alloy which has high wear resistance. Having the excellent surface hardness with Hv1100-1200,
the sintered hody developed with superhardened alloy(WC) can endure the severe face loading 1n the valve
train system. We experienced with various brazing alloys and obtained the excellent joining strength to the
joint had 150MPa shear strength. Interface analysis and microstructure in a joinl were examined through
SEM & EDS, Optical microscope. Also, 2,500 hours, high speed(3,000-4,000 rpm) and continuous {lstep
12hr) engine dynamo testing was carried out to the casting valve lifter and ceramics-metal joint valve lifter
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so that the abnormal wears were compared and evaluated.

Key words : Valve train system, Ceramic valve lifter, Ceramic/metal joint by brazing
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el = A 2002 mm, ¢34 mm, ©5F WC tipAl# ) &hed
A9l 22 - EyiEd F57He]8 SCM435HA )3t
Astaal g od, AL AFE5 5 o8 e
do|d WAL ol st 1EE gl pE E231
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A2} 7128) A valve lifters 3714 A=)ste] B4
Z cylinderle]l F71st wi7] S b =Haod
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TipAl#e &9 982% 12 um )8k Y% & 2t
&5 99.90%2) WC, Ni, Co 5292 Al85)5 e,
tipA1H 4 H §HE F4le SCM436H A9 & A8 stETh

Table 13} 20 tpA|F& 4503 SCM4A35H A1H
2] gg2dL b

Table 1. Chemical Composition of Ceramic Tip

COMP. DIVl Atomic % Weight %
WC 32.58 60.3
Ni 63.0 37.92
Co 442 2.48

Table 2. Chemical Composition of SCM435H  (Wt.%)
COMP.[ C | 5 |Mn| P S| Cr i Mo

0.33-[0.15- | 0.55- | 0.03 | 0.03 |0.85-|0.15~
0.39 [ 0.35 | 0.9 | @l&} | o]3t| 1.25 ] 0.35
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SCM435HAlE & 57 6 mms] F2 16%13mm%= &
wabar tipAlH FuAEEr BUg iyl HEYE ¥
e daslgen], SCM 435HA1HS] &% Z7)s
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78] SCM435HATH-S e A8 (S i TA
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WC Tip SCM435H
Specimen Specimen

I |
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I Brazing l

|

| ocuting & Grinang |
|

l Lapping & Crowning I

l
[ |

Interface Analysis, Engine Dynamo
Mechanical Property Endurance Tesling

Fig. 1. Schematic diagram of experimental procedure.
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Fmm | 13mm

Fig. 2. Dimensian of specimen for shearing strength.

We

.05 mm Brazing Aloy

SCN435H

Fig. 3. Schematic picture of jig and specimen for shear-
ing strength test.

17E, 94nka 2@ 8L 2 turbocharger@Ha )2 AR
ale] & 2500412k full course® FEZ %}, 74
A FA3 torque AL 3000-4000 rpmell 4] A%
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3. 3a % nE
3.1. TipA|® HE
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Fig. 4. X-ray diffraction patterns for the WC tip.
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Table 3. Shearing Strength for Brasing Alloys on Che-
mical Compaosition

Comp;?:)t;oré “?tf.qé))razmg (MPa)
Ni-7.35i-2.2B 130
Ag-33.5Cu-1.5Ti 117
10Ni-58.5Ag-30.0Cu-1.5Ti 150
30N1-45.5Ag-23.5Cu-1.0Ti 150
BON1-32.5Ag-16.8.0Cu-0.7Ti 111

71 go] AbE 7 9E Ag-33.5Cu- 15T B3 3
FZ AMEE WEH Bt Nizl a9 29018 P38
A Aol o w2 FEEE 3 B9l oiet
Ad 27 71 9 2ajolA &3] Ni @7k o
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A 2858 7 B AYAE & Helx gle] Nigl
Hrbo] Heold R Fx Ho] Frlele 42 e
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10Ni-58.54-30.0Cu-1.5T1 &A% 30N1-45.5Ag-23.5
Cu-1.0Ti =449 Bae]d 5L AALd FH2q 4
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sle ARG §hel 150 MPa & =& viERich

Ti g ff2 B €401 345 dajeld §FE A1L-
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Tis} B 7ol oh2 H4e] 95k @ o1 5 Aol it
A e 24 T Wyl a7t 5 FRe MR o
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R Aeoz YaEe sl 34§ d9aAs Aol
d o5 drAEE H A ] AFsEd st 4gF
o] AttE AL ¢ 5 Urh
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Fo| GBS QoW Ap-Cu-Tie 185x10°%
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a2 Ak BEEE AFHY] D75 depurh
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2] AMEE 3 9= MARC Z2adE o|&slgon, &
gabyel o gy w2 s, o Ha A
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o] F ARolde-de] A AL 4 5 AUt
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H A HeA oass oA7eE WE up 2R
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Kef/mm® 352 vepdd we} T2394 <)% 23t
e Ax a3 JGANEA F4 24 5E gad
o WC tipAHell4 238 A/-58e A27]s vad
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33, FgtAH

Fig. 62 HY7= AldeiA] 713 w2 A ghe
Ehd A g 2] AHG0NI-32.54g-16,8Cu-0.7Ti E#e]
A B FPANL seBoz JANA FErgu AL
o] gsle] AAH o g A e #2g Ao, Fie.
7& 2o Reje gEMe R Br) Soisle] £ & A
2] 2% {§55 T Abdelth 43 A3 AA9 M

H g B3] @ sl = n)AE porelt debondinga} 22
A gl adgken, oHF We B Ay
Az 2= AUA A Bt dErR,

Fig. 78] A BA%E WC, B BARE N, C B4 2
SCM435He] AiA= A2a3 F dAZFHAA A
A¥ Z412| fine pearlite® LFER 2 9iTh

Fig. 83} 9= A & 71} =& AT4E & &
9l WC/10Ni-58.5Ag-30.0Cu-1.5Ti Bdo]) g5 Ax
T 7 e ARAEE vl WO/B0NI-32.5Ag-16.
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Using 3% Nilal Elchant X B0

Fig. 6. Optical microstructure of interface m WC/
50N1-32.5Ag-16.8Cu-0.7Ti joint.

Using 3% Nital Eichant
Fig. 7. Backscattered image of interface in WC/50Ni-
32.5Ag-16.8Cu-0.7T1 joint,

> 5000
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ERLEE

Fig. 8. EPMA micrograph of mterface in WC/10Ni-58.
5Ag-30.0Cu-1.5T1 joint.

Fig. 9. EPMA mucrograph of mterface in WC/50N1-
32.54p-16.8Cu-0.7T1 joint.
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Fig. 10. EPMA mucrograph of interface in WC/10N1-
58.5Ag-30.0Cu-1.56Ti joint.
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3.4. Valve lifter M=

ol4e] A3 HAS Bz B d3e) AF FHe] o
3 DaAldA g valve lifters 7P B2 I &E
B9 10Ni-58.54g-30.2Cu-1.4T1 42| BHae|A F5
& Argate] face9l WC tip?h SCM435H Ha7d<
A AFTaTh

Fig. 11% valve lifters] 728 42 Ho5nH,
Tahle 4= valve hfter?) 7142 E45 Raoj g,

Fig. 12= A2%4 J7A18 F faceH(Fig. 14 @)
2] profile(wear pattern}& 33t9 25371 = 9%
AAE wdaeth, agda g 2e] A valve lifter
2 faceW£ 7FEel 28 A9 10 pm=] convex ¥4
o] ARYTAIE F vresel Ag 9d ez v
= 9P (Fig, 12a) A3A1e] 4% faceds] convex 4
2 73 s 292 fA78ka 3lem(Fig 12h), The
e Agtol|AMgt oF 15um FE SAAHAT T,
WC tip A1 Jte] o4& hair crack™ 22 A

Fig. 11. Schematic diagram of valve lifter.----:join-
ing line. @ WC tip, @& SCM435H (Induction
hatdening area)

Al 35 A A2 Z(1998)
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Table 4. Mechanical Properties of Valve Lifter

Valve Lifter Aim Joint
Properties quality quality
WC Ti
(Fig. 14) 1200 1100-1200
Surface Contact to
hardness push rod 700 650-700
(Vickers (Fig. 1420
hardness)
Contact to
engine block 700 670-710
(Fig.14(3)
WC Ti Crowning ¢ |Crowning
(Fig. 141) 10 pm 7-10 pm
Contact to . .
Induction | Induction
Surface push rod p
treatment (Fig. 142) hardeming | hardening
Contact to . .
- Induction | Induction
e?%li[gl?ltlf(%gk hardening | hardening

{b)

Fig. 12. Profiles of surface for the wvalve lifter. {a)
cast iron and {h} jomnt.

WrAd 5 J@E Ade] 22l {49 WC tipAl B
SCM435HA|He] nlZEe] HEsls d4ahe wad &
ErieA=

kA WC 22AS tipe =23t A8 valve lift-
ers 250047 &A% dREY WA Ee] 155
FAAAE A8 4 9E 2 TEE #2894
o, 7122 34 B 455 Wrkwg 2 2904 u}

L2483

QT

sl - AgE

e A 2o Es) AR W oF 40-45%Hm o] 4
o 74 THE AU & gl PEoR FrhE,

4.d E

A-EAke] Ao anaAke] ok a7 25l 2k
£ 22y, o s HaA ol AR e ek
Stk 53], U3 dAd7s A% turbochargers} =
HA] valve train systems 9d5hs 5% Y20 A2 &
FAZ il BALd £ dD28 Aske glole] ¥
rt. vhibd ZEEE S o vl qge s8] 4
7o B3A, AN=E oz HFE valve lifterS 4185}
A a/gd FARY A da oy g HE
= 9 3t

Vickers hardness 1100-1200 3 =2] 553 FH3 <
47 2500417 A F¥ AR Fel % crowning 7t
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