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Automatic Metalljc Coating of Diesel Engine Exhaust Valve

Noboru KAWAKAMI
Takashi HASEGAWA
Takeshi GOTOH

SAMALITE (a nickelchromium base self-fluxing alloy) coating upon the Diesel engine valves. The metal

sprayed valves put to the practical use for motor and dump trucks proved excellent. Automatic spray

coating of SAMALITE is particularly suitable for the protection of structural parts used for motor cars

and machines, which require a high resistance to corrosion and wear
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Table 1 Chemical composition of SAMALITE (V)

Chemical composition (%) Hardness
Grade F — ——————— e — Coating of valve
Ni Cr B. Si. other (HrC)
! . o . . P
SAMALITE 3V 80—85 8§—12 7—38 25—35 valve face
4V 76—81 10—14 9—10 30—40 valve stem seat ring
5V 72—177 12—16 11—12 40—50 valve head seat ring
6V 69—74 14—18 12—13 50—60 top of stem

SAMALITE 5(V) is used to spray coating ship engine valve and coating truck engine valve,

Table 2 Motoring test condition and its results

:_--_:-_-_-I-Vlaterial of exhauét valve . I Wearing depth
i 1
Cylinder No. (coating material of face) Material of valve seat Pty
1 21— 4 N (SAMALITE. 5) 0.03
) ” 0.02
3 21— 4 N (STELLITE. 12) 0.01
SUH 4B (HzC 45—51)
4 ” 0.01°
5 21— 4 N (uncoated) 0.06
6 ” 0.09

Specification of test engine : DA 640, Running time : 200 hr (continuously) Rotation numbers of engine :
Idling (10min)~2300 rpm (20 min)
Water temperature : 90~95°C
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Fla. 3 (2) Schematic view of spray flame
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Fig. 3 (1) Schematic view of spray coating
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undercut for SAMALITE spray coating

undercut for STELLITE coating

Fig. 4 Undercut of valve face brfore coating
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Table 3 Condition of SAMALITE spray coating on diesel engine valve face

Condition of SAMALITE spray coating on valve face

I Specification of ex. valye | Material of

Practical valve face
truck engine [Sear diaStem dia Length (coating ) | Time vaatlen ig}%ﬁgmw_

__c—221( I) | 32 - s 1158 S(Uslﬁ)lB 5 4OSEC/F\ 5o/ %’./TE o
SDHE (N) | 325 | 8 117 (552:56&314) 45 10 6 8.1 6.1
DSI (M) | 37 9 137 2%};&§§q 48 43 10.5 9.3 6.8
DAZ (1) | 40 10 144 Zgﬁ)N 53 48 12 9.8 7.1
UD5 (N) | 35 8 142.6 (fgjéﬁk) 45 40 9 8.8 | 6.6
DHI100(I) | 48.5 | 12.2 | 174 SPSHI\E’)IB 68 63 16.5 12.4 9.2

D A640 (Inlet) | 44 10 44 | S PSHM% B | 53 48 12 10.4 8.0
DB1 (M) | 45 | .19 176.5 | S (USHI\;’)IB 68 63 12 11.9 8.9
DC2 (M) | 50 12 175 Z%E;iigq 68 o 12.5 11.9 8.9

T:ISUZU N - NISSAN M : MITSUBISHIFUSO

SM : SAMALITE ST : STELLITE

(coating material)

Gas (Oz Cz Hy) flow rate is total (pre, spray and after heating)
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Photo. 2 Surface appearance of valve tested by practical truck
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Table 5 Surface appearance of valve tested
Ex. In. ‘ Motor car Material of valve face Peening Cupping ieturnmg o
ear
SAMALITE ‘ S S N
TDEOE SUH31B . L L P
SAMALITE S S N
TD70E SUH31B L L N
T335 SUH3 B L S N
Exhaust valve SAMALITE
L S N
TXD70E STELLITE S N
SAMALITE S S N
T D50 21—4 N L S P
SAMALITE S S N
TXDs0 21—4 N L S N
- N S B S T
SAMALITE .
Inlet valve TXD70E l SUH3 B Equality

L : strongly postive S i slightly postive N : none P : postive

Table 6 Wearing of exhaust valve face of each cylinder (mm)

X \\-—Nﬁ

Wearing depth of exhaust valve face

Truck Truck meterage (km)
1 , 2 ] 3 I 4 J 5 J 6
a b a ?_______"________i_——————
TDS8OE 107,126 0.05 0.09 0.07 0.08 0.05 0.04
b a b a b a
TD70E 177,561 0.42 0.16 0.32 0.19 0.21 0.18
a d a d a d
TXD70E 215,218 0.02 0.01 i 0.19 0.01 0.12 0.00
C a a C a
T D50 96,379 0.12 0.01 0.12 0.01 0.09 0.00
C a c a c a
TX D50 93,533 0.09 0.01 0.16 0.02 0.11 0.03

a: SAMALITE coated, b : SUH 31, ¢ : 21—4N, d : STELLITE coated

Table 7 Technical and economic evaluation of coating (Estimated for Mar. 1975)

SAMALITE coating STELLITE coating
Skilled hand unnecessity necessity
Coating speed mm/sec 5.0 4.2
Continuity of coating and machining possitive unpossitive
Working environment ‘ good bad
Flatness of coated surface good bad
Uniformity of coated thickness good bad
Machinability of coated area good bad
Coating cost 100 (Base) 150
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