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A Study on the Measurement of the Friction Coefficient
on the Working Surface of the Convex Cam
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Abstract

Several devices have been contrived for the purpose of measuring the friction coefficient on the
solid surfaces. Such devices, however, are not adequate for the measurement of the f{riction
coefficient on the working surface of a cam whose load changes continuously as the cam rotates.

In this paper, a new device is proposed which can be used for measuring the friction coefficient
on the surface of a rotating cam with the load changing continuously, and an. attempt is made
to measure the friction coefficient between the convex cam and the flat tappet.

Resuilts of the test are as follows:

1. In the convex cam-flat tappet system, the friction coefficient of the interface can be meas-
ured by inserting the octagonal strain ring, and it has been proved that its friction coefficient is
about 0.095 even under sufficient lubricated conditions while the tip circle of cam is contacted
with the tappet.

2. In the convex cam-flat tappet system, the actual shape of cam can be grasped by inserting

the octagonal strain ring.
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Base circle radius

R;=16. 0 mm

Tip circle radius

R,=3.0mm
Maximum lift

=25, 8§ mm

Effect cam angle

Fig 3 ®&lol {# /83 Convex cam
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p= (Rlz—Rzz) + (Rl +hm—R2)2"2R1(R; +hm—‘Rz)COSQ'
2{(R;—R,) — (R, +ha—R))cos a]

=34. 25 mm

Tappet diameter =24 mm
=% Cam, Tappet® FEHE 2 BEE oG53 2

Table 1. Cam 3 Tappet 2| REE U BE

. Shore hardness | Surface rough-
Article s \ ness(Hmax) ‘
Nose—2. 644
Cam I 63 Side—1. 741 ‘
Tappet | 72.4 \ 1.0
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Photo.1 General View

Photo. 2 Measuring Unit of Friction
Coefficient

(a) Cam Nose Huax=2. 61
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(®) Flat Tappet 1.0
Photo. 4  Surface Roughness Phofe.3  Strain Rings and Tappets



(6) 19745 6 71 BEIBIERBRTE By

(2) #EMMED
o] A & Photo. 29} 7Fo] Spring o] FEESHA 4y Hatel ®lX =% Stem] LTl # 4
9] Ball bearing &2 A& HE3, 2 kel Fig 49 ##£& 7H34l Spring & Aol 57mm A 3
& FReistsl et
o] Spring & # 5keg LATFe el A Strain 3 Eig#Eol glot, 40kg 7hx] o) THHEH] HaiA
Strain hysteresis® 7} 9 0.7, #HEAREANA 4. 35 ke/mm o f{i:& ZHeth

(3) HEtED

% :/ _ EEpEEzRG k3t oF- Ring 910l El
/ A3 KESol Fel fEAT o B
| fiol skl 30.6°¢1 Eiel Q1A E T
'if Bl ke 8ol %ol Slm, KEES
7 s Ak BpE, 90°9 el Slel Al
S| £ AFEH Kk Wil Fel =, &
/ fgel kAT WHRG®, =etA
. 39.6°9F 90°2) KIS WS WETLZ
6 ~ ; : A EEHA KEHNE HEHA WETE
T gk,

/ . & E%el A& Ring o) MIiEE ol x A
s / EHEfES ZEstel TmEhel ¥t 30°
/ o BT 90°9) Wimiel B A
/ - + 9 =% Fig 5@a)el #md vlepzel
/,' | =7 8 0mm¢ EEHE AluminiumiR& )
O T AT ek} i) fiel 7. 0mm 7}
Fig.4 Valve spring 4§ =3 4hfge] 60°9l 848 L IEtE 5

Spring Load(ke)
x>

n

.'\\

»

!
o
il
o
i
o
it

sk

283 o] 4iEtel s Ml ERE @G0 FESMhifel Strain gauge & K417l 2,
o] A& Fig. 5(b), ()% 7o] Wheatstone bridge = Fifstel Pv et Px & HislA WET
90 = & Strain amplifier < Strain recorder of #53HS =

(1) &HEts METFES MLk

SAEte W BEEEA HAA KEST0l, MEHG AFRTl HalA fEs) el T
37 &= Aol Frh, oy HhEE = BiEY Strain gauge MENLE A Eel BT e
Taffstes o FYES fEd £ LZ7 doh

— 76—



Conex Camiife] FEERY Wiz RIS Bige (7

150 .

GO | .

€8]

il

)

Fig.5 %7530 A = Strain gauge &

J # i ,
/| /
,’ T
o0 :
6t //QQ f /A
/ r 7
80 y J ;
/. /
1 Il A\ 4
i / / |
35‘" L] ./‘( I
M | | )
gsw / // | ol L
i AREaR ooy o
a ,/ //
/
n/
3W "/ '//
20 A/
/
/. // ‘
y ¢
100 Vs ]
N4
/ P A e ._._—@3": osw‘
0 36 5w 2

T load Cky
Fig.6 5atel ik

— 77—



(8 19744 6 7 HRANIEABRIE HoM
Shztel M BEAES MRS 4 BRSNS dEE A vEbd 3hE S KEF
577e dehl e EHE kel vehtE FURES Svaet stx, =T MG AFHES I
KEESHS el FELA Ehd S Sun, EHAHE HEE HEED FHRE Sev
A ek A AREES MAS A BESHES GEIE IR L ATFSNE dEHE R
2 Ld 7+ %% Sv, Sweb 3hd b2 BfRUF Rardeh
Svv=aPy Sun=cPn
Sva=bPy Suv=dPn
Sy = Syv 4 Siy = @Py +DPireeverservssssissiansasatie s (4)
i = Syt + SHE=DPy + CPH e eeveesesessemarasentssassas s (5)
7|4 Pv:fimERE
Pa : fliKT 1 E
a, b, c, d: FEEHK
RN

o ®& FIMSAA (EES ARAES HNitl Mstel 2% Aol MEEMES MATHES
#8 4 9tk -
Fig. 6o AER HAT Hhitel MM BEMNE T M AFHEE MY < a o 3%
Joll WEFE Svv, Swm, Sva, Swv & FRT ZAolHh ,
(@) BAES Al
_ YWY et mppeeiee =8 EARBES %R M.C Shaw
o feahd WEET BIRREC] 9 3e B godid WER
EARBIC BIREHHS & 4 Lk 7ok feka Jeh v
weld ApEel gelHE 4 Etet Valve spring & Zf2el [
HEBE 2 55t BEEDRCH &4 BHIRETHES 1 4
Bl Aok @eh
Fig.1 ()9 R& k)k ol 22 Hpiftatd Fig. 73 el =
2, of %o EHEHN wE HeRo2 KT F A

1 gk,
Ws= o7 7'0*;—

714
we; Valve spring, Tappet, Tappet stem % o5hEre 2EHE
kst Vagve spring 9] Spring F#




Conex Camiie] EEREE BiESl RIS Bize 9)
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Table 2. Meter, Tester. and Gage

Article Specifications i Maker

Strain gage KFC—5C—23 "~ Kyowa Electric
Temp. comp. for Al thermal exp.

23 ppm/°C Instrument Co.
Gage Length—5. 0mm .

Resistance—120. 0+0. 3Q
gage facter (F)—2.13+1.5%

Power unit ' DPE—10H(70~110V) o
Strain amplifier PCA—50ET : ”
Strain meter Co—50ET "
Strain recorder Repicorder, R. M., V—33 ' "
Hardness tester Torsee Shore Hardness Tester, Tokyo Testing
Type SH, No. D -
: Machine Co.

Roughness tester Okosi Surface Roughness tester Shimadzu

Model F—2(0. 25~25S)
Seisakusho Co. ’

Length measurer Vernier Calipers(1/20mm, 0~20 cm) Mitutoyo, co.

Micrometer(0~2. 5mm, 0, 01mm) Toyo Seiki, Co. ‘
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