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Abstract

Several devices have been contrived for the purpose of measuring the friction coefficient v tte

solid surfaces. Such devices, however, are not adequate for the measurement of  the  [r:

K

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 cecliicicnt

on the surface of a rotating cam with the load changing continuously,
Lo measure the friction coefficient between the convex cam and the flat

Results of the test are as follows:

1. In the convex cam-flat tappet system, the friction coefiicicnt of ti.

and an atteinpl s mads

tappet.

mteriace can be e

ured by inserting the octagonal strain ring, and it has been proved that its friction cocfficiont i-

about 0. 095 even under sufficient lubricated conditions while the tip circle of cam s contacted

with the tappet.

9

‘he octagonal strain ring.
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2. In the convex cam-~ilat tappet system, the actual shape of cam can be grasped by inscrio
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Cam & HiHIo1+ BMS) BET & H5ol 22 2 B 159 fige] 945 9] Tk
3heh. Cam st Tappet Mol & —ggiyo = SERAEMRO] BASL Jomze 1 BEMENC 29 B
Roh et B9l wEo gebdh 1¥mE BEENE MAAA Cam @S BHES B
o BEE BPAIY BAAL Cam S £#HHAA ol d B WAL QEstE o AE
7 e

TS Goddard ™, Simkins, I, MEY 5ol £59 EEELd = HES 45
of WESGT o9 ¥Ee E@aE =} fikel BHHOL B Cam (FHES B
BURR el = ToEE s |

EHE FEol Came) EHAKY =7 WMoz MR=S EET ZRedd du
Convex cam 3} ool #£83t & Flat tappet 5 #4417 A BEBES MRS, 593 (Strain ring)
% Tappet 9 Stemfile] HAT oh&ol BEHENE Cam o) B WA R o

o] %+ Convex cam 3 Flat tappet RIS MEBRHS) MRKHIES EEKFHS ¥4
A, 3 e Y BT B SR P J$%e FaEs e mgo ¥ Aol

I. RERYE MERE

Camo] —ET HEZ Btz & 3ol Convex cam-
Flat tappet %ol 21l Y FgkES £@sd Fig 1(a)
o e},

o4 7] 4

QS=Valve spring BERE /7 + 1B¥E 1) + £ 8 )

QN =Tappet & ZASA 9+ Bearing o K1

AL =Cam 3} Tappet I8} K75 )

AG=Cam 5} Tappet 9] 5 /)

o5 W FfRmel JelAE

@S=AC QN=AL

wheba EEY RGN ps
Fig 1(a) fEBYARS 3] o} 4 Convex KEsh AL

camif ¥ 3 5 =Rt =
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-174 -



o

appet =

-

i

Y
[

saring A

spring ¢

’

i

IPLty
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H BERE JNEER

°Id%'photo. 13 Zel (1) Cam—Tappet i, (2) #LM L, (3) BhzHa 9 ) Bh
(strain) #5/R—ZC8%ITS 482 HEKE S ot

(1) Cam —Tappet £

°] #% & Convex cam 3} Flat tappet & 441712, Cam shaft & o] BEsd EEmE
B A2+ =5 stglon, ®E Cam shaft bearing fi7#o] Bearing & BBt 4o EH=+
Wiel K JFe BESFE=E EEg

=3 Cam 3 Tappet fe] #H—3tAl %58 M@= =S Cam Fhol Mg 9338 BEHA
Cam o] ZEM7T #ifiliol $=3 gto 24 Camo] Oil collar
= {FAsHA 3.

Hifel (ERIRE Cam—Tappet &) #iMAELS o3 2o,

Base circle radius

R;=16.0mm
Tip circle radius

R,=3.0mm
Maximum lift

hn=5 8 mm

Effect cam angle

Fig 3 MAl] $Efa Convex cam
& %0 =2 x 65°

EE= TFES kR £8(0) %

p= (RIZ—RZZ) + (R1 +hu"Rz)2—2R| (R1 +hu—R1)COS a
2[(R1 ‘Rz,) - (Rl +hm—Rz)COS a]

=34. 25 mm

Tappet diameter =24 mm
=3 Cam, Tappet o E£mHE 2 BiEe o3 2o

Table I. Cam 3! Tappet @] ®EEE % BE

. Shore hardness | Surface rough-
Article ] Hs) ness(me)
Nose—2. 64
Cam [ 63 Side—1. 742
i Tappet l 72.4 ] 1.04
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(6) SRERINTE AR AMET At 851

(2) MR
o] 2 & Photo. 29} 7to] Spring fiffol |E A 4 Hitel =KX Steme LTl & 4fF
9] Ball bearing 2.2 £RE w53, = [l Fig 4«‘%4%1&-% 7}Al Spring & Z o] 57mm = A %
& JEistglch
°] Spring & # 5kg LTS T&EIA Strain 3 Eigtko] glovt, 40kg 7429 fjmEel sl A
Strain hysteresis®7} ¢lo™, FRBERANA 4. 35ke/mm 9 Fi:g 2=,

(3) AR

2 / BiEmRel K34 G Ring $lo] B
, y, N5 KEH FRel fET do Ei
/ fibol #istel 30.6°Q1 Bl Q1A E T
i B KT Bl Fol =, KEHe
1 1 A WA, 0° BiEel sel4
e Sl B AEN fed Bl Bel Ha, &
2 / Bl kAL BRgSGT. =i
39.6°9 90°91 WS} WS WETo D
L , A BENT KEHES FEAA WE

) 7 + sieh
/ % B A £ Ring o A& ol
s /./ EWEGS BB mEdhel #etd 30°
7 Q EiESH 90°9l Wil RN A7
) y 4 =% Fig 5(el FRe wpehgel
/! =7 8.0mm e EEE Aluminium iZe )

6o 58 56 4 52 50 \ R e .
Spring Length (mom) finILste EJIEDTS tEo]l 7.0mm 7}
Fig. 4 Valve spring $ik A ffe] 60°9 8748 3 IEHE 9k E
e

a3 o FHitele FEC FRY @) FEAfd Gl Strain gauge & H 54 7] 1,

o] A& Fig. 5(b), (c)9} 7ol Wheatstone bridge . EfR3te Pvr & Pr & Sl A JET 5
Q%% Strain amplifier &} Strain recorder o] ks o,
(1) 778 HETHS MERE
SNEHE MR BEAEC A KES S0, Ml KFEMLl HalA i Hol Fik
37 g Aol b 2 Y SUFE I B9 Strain gauge I HLE o Tl BT Tio
TRt Ee o FYES BEN & LB} 9
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(®) SRR AT RBEE s 1R

Sl AR REATS MEe W Wiis e deEblE FHR R vebd & Sev, KF
1% Ve = Lol Vb TEARS Sve et dha, =G (iR KFEFHES MYl
KA 1% vEb = F kel Vel 248 San, WS HE b E LS THEE Siv
2 gheh, A F ARWES MR L Aol BASHE et = % 2 KFESNE de e &
#Edq e &% Sv, Sweb A o5 BRI KL

Svv =aPv Sua=cPuy
Sva=bPy Suv=dPn
Sy = Suy + Sy = QP 4+ D e eveerrenernreent et (4)
L T - T < O PP (5)
g7 A Py fiFEEGE
Pn : HliRTFRE
a, b, ¢, d: AIBFEE
R
Py = igbi:_;:gL ........................................................................... (6)
Pu _Ilzzz_z;fﬁ ........................................................................... )

o e FUINA (LB ARHTE AEtol mshel A& ol MEATTES HATHES
£ + e

Fig. 6 AR (R 7 N5kl MME TAME S-S HH KATATE M & Ao 5%
[-ofl vFE}F Syv, Sww, Sva, Swv & FRF Zlelth
o (2) 575t Wi
YT fogyee) ppgepsire o) EARBHS R M.C Shaw
oA feetd WEG BIEER 9 7 o MERS)
FAERECH BIRERNS & 4% Uk Ak Yehn et
whebd ARl ddAE 4 hEHe Valve spring % 2f8e B
AR 2 AU BRERLCL 44 BEEBS £ 4
Lk Aok 3,

Fig.1 (©)8 % k)b ol2z Hfi{Lstd Fig 73 7o H
2, o %o FAESY vt eRoE KT T Ak

_ ,_,1“ gk,
We=on J we

o 71 A
we; Valve spring, Tappet, Tappet stem 2 5r713te] 2@k
k. Vagve spring & Spring # #
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Canvex Cangfij 2} WELE g FISTE ot

by e 325 4 95 L min, 041 ks o] T 5] 35 epselvh E LRl WO e -

Sprng G5 58, 7kg/mm, TN 0.08kg o) 1w wasi429. 8ceps 2 itk uil 3 Cam S PR

W w3 0,56 cps(BSé'r. p-mjel 2 B HF—Valve springk 889 [Ty 0 4 K

LIS S0 0o, woden ) HRAT SR s e 00 ol iyatel s
TR
(1) hel $g5r— 325580
Cameel 1l shel Tappet 7+ | 1z VTIEEH Spring of g 4o et = Cam 9] g ¢y

el kel Cam-Tappet 9] PEENO] i Trol Bsfbgiel, e o ol dMie) sy AR e
Dhatie B, o B0l 5535 129 Strain gauge ol {5 o} Strain gauge of . 167 o]
Hfiski= Strain o] 4471w o] Sirain ol HA#H A Strain gauge o LRIl ket g THE AR
off whel Strain meter 7F -2 el 3, Strain recorder o F2ffkol =

Table 23= auszel 45 ;pme Wi o] e,

Table 2. Meter, Tester. and Gage
’*_%MM“___—\M\\_____\

Article Specifications Mukes
Strain gape RFC—5C—93 T Kvowa Ficeiri
! Temp. comp. for Al thermal exp.
23 ppm/°C Instrument Co.

Gage Length—35. omm
Resistance—120. 0+ ¢. 3
gage facter (F)-—2 1343, 5%

Power unit  DPE-10H(70~1101")

i >Val e Al
Strain amplifier PCA—5)FE7 : o

i .
Strain meter ' Co—50ET
Strain recorder J Repicorder, R. M. V-—33 !

| . ,
Hardness tester ! Torsee Shore Hardness Tester, i Tokyo Testing

i Type SH,No.D :

i M:chine Co

Roughness tester Okosi Surface Roughness tester ! Shimadzy

Model F--2(0. 25~258) ,

| : Svisak:zho Co,

| o [
Length measurer ;. Vernier (,allpers(]/zomm,0~20 cm) | Mitutoyo, co
[ Micrometer(Q~a. 5mm, 0, 01mm) r' Toyo Sciki, Cu
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Photo. 5 Sv & Su Curves vs Cam Angle (Clearance : 0.15mm, rpm : 33'%)

Photo 6 Nesative Clearance
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12) TR RS KRBEE asCe 45 14

PLE 3bsl BRI Fig. 1(c) %9 Aol = 2 Fig 1(0)FR A+ SpringlR & ”k"-i By fiE ek

F A kA glek,. 28 22 Fig 1(c)9] %01]*1 Fig 1(b)e] H= REERHE RESAF 2ot

S R o] Zlo.

v Nl e SRl 0,930l =2 Fig 89 FEHRME A8 R Aeln ¥

e,

Photo. 62 Convex cam 3} Flat tappet o] 73 Hit% #43ss, Cam nose 9 R B Hhel A
Cam-Tappet clerance & 12 (I81E-S fndh)sts, w9 Strain & Fo 2 AEste] Cam shaft &
33':151'. p.mo= [ Ao EiEsHI KEF el T Strain & EHT Aol L2 R 1 A i

ol A s yel kT Strain(Sv) MRS IR MEIHeNA TS ¢k 2H 22 ol 5
i7te- Tappet 7} Camol =& @RI/l A, JEENRS MEG T EMEST TR R EE B

o Fi gleh

V. #

2

LLbo] Hfgeell A eb-oat 7ol f5iRE HE 5 Qe

1. Convex cam Tlat tappet ol 873 #ehs FMASTRRA L MY BRGNS MES
4 olth. o] FERHRME F54s) ¥yEsh = Tappet 7k Tip circle 3+ #3ta gle kel 0.095 3
2 o

2. Flat tappet & 7 71:19) #14-S Convex cam o] H #FEE fB#Est=H FI/A T At

HAEE #igdA Zol W=l & P &2
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