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Ch.;.r3t: t e n Si le. \)11 ( \ ) Oi l ( 1\ ) 0D(r: J 

K;ne rnan( ';''(0)'''' " f;) (,B (,11 :' 100 
( 3.lJ 2; I III 

10' - 12. '. ;0. ;;\ 17.6 . 
Spcc il i( gfLl\l t y O. 'J 1 _f) . ~n ().'JO I C.S')/l 
Pour PO/f'll, max. OF ( v(' ) ( - J ) \ I. " ) _Ifl ' _?l) 

Fla:>h pOIn t. min. ~F : ~r· J ( 26~ , 4&) ( 2', I ) IjfJ oj ( 207 I 

I VIScosi t y lOde )'; 70 (H er .1ge ') j m ill . ·}2 m,t .. 
Timken PK lOud IIO l b ( I::; ~p ) - - -- - [)d~SC :> ;<ly,e' 

a l 1<J\"' t- r (,H e Wllh ne~rli' l im.'Ll,r 'c!Ll,t!on .Jntl in(rCLlse:s sudden ly , lIl l a llure. Tlt,_" 

... Jso,how lilo t wear o t I\-he",, ] II I t he conca \ (!: te e th !S more than that <Jt the pLntOn 
..... ,t h Jl!> <:,>Iwe)'; :ee lh. Thl~ til;])" be due :c 'he He n z lan IndentatLons wlw::h J" Im:re 
tn the c\)nt:ave Irom t he ellcc t 01 load o t the ,-omcx. 

Ft~.(i, :md n ..,t10W t he t:hange 01 ;;he '.·,eL~h f 0 1 lemoved me t ill .... ·,Ih Ih(' rhange 
01 helix lmde dt di lleren l ~pp ]led loa th load~ for wheel 0 1 c onC'He te c· tll und pmlOn 
of COflVC'-: :-et,' 1n " i."; -nl\n ,n l\ ..:1 ~ree ds 01 r fJO .lnd ~OO() HP/I \ respet. !I\'l:> usmg lubn· 
,atm~ 011 (5) . These cur l't:·) -hnw tha i ,he c hange 01 helix J. ll l; le mt:f(·USI.!~ sbl{hll) 
the .lmoun t o f wear when the gt. .... - run Imr;1cr lq;nl ,vvl:; 10..,,,,,-, _. ;- ,,' ... ·~"''''r ·r:n.,­
'TlItted l,.,o t h loads .he .1mount o! wea r ... r~(!a!ot.·s at ..1 hLgher r') I(.' (. J;or d~L. :a' .. · ... 
the helix ., n~Je . Ih£" r;}dll 01 nlr \',) l urc , Her!?L", . 'r("4 o f t;nnt.lU ,md IIdln~ V"lll~l'\ 

-,Jon; the !"C o,!" wloth InLT ,J:.e . Thus redUCIng Ihe alnOunt u l \\;t"M . 

FI~ .1 ~ .. tnd .J) 'Jhnw Il't! !,. tl.Il1).;C 01 the we)).;1 1I ot f('I!lO\'('O rrH'ldl \~ I th tlte '.h.Jnge 
o J aLi ·. I!><'O:'UV -I t JttJcrWlt .:l[)f>!lcd too th IO-ld!o 10f tC'J1 p .. or ( r , ,. ~pt'E'ds I)(h 

and 1000 ~rJ\\ r espCC t l\' ~l i . They .,how \t:'f\' dt'.)rlv :hat Wf'dr cccrC<J:',,", \\Itn Increa::t' 
a t I,)Li ~'I<;tOSltv <.1t lower ra t e J.nd nl!drh :!Ot!dr relatIOn lor IIgh! J.J:o.o!o . wh ile WCdr 
decrease ::. wllh aLi \'I::'CO~lt\ ilt hq,;ne r ra re lor hlKher dPplJl~d tooth loads. \r Jlh lf1t.rcase 
o f \'ISCO~ll\· 'he 011 film mn(;'aS("i whic h carrie s higher loads with contmuou!> iorm.Hlon 
be !ween:cnt :lc lmg : cc !h. I\u t lor light \' !scos l! y oil film .~ liable lor CU II I!1~ under 
load to~~ther Wi th LtS scn'loll i Yl t y to 5u n OlCC rou~tme::.s ... nd IIcn :;: lan de lonna tl ons. 
rhus It I.:ould b<: concluded t hol t the stabdL!\' o i oil jJlm with h i ~her \"Isco!orty dccreast?$ 
t he a moun t o f \"'ear [or con t ac t m~ tee th under the same load ..tnd spf:ed . 

Fig.(10) shows the ch;ln~ t?' " I the we igh t o f remove d melal wllh tho: .han~e of 
011 Vi SCOSity l or dl ife-ren t test pa ln·o! gears and speeds a t applied t001h Joad lOOO Kp. 
The y show very clea r ly tha t wear cit speed 3000 R P{I.,\ is grc,J.u· r than we;J r .. lt 1500 r~P\1 
for all te s t pa irS of gea rs . t hiS ddfe renc ~ decreases 41 hIgher rarc \\Iuh tncre2~'r..; 
: he 0)1 VISCOS Ity and deCr e.lSlOg the he lix dl1g le of the tes t gea r s. ThiS l !o due t o t il t! 
mc rease 01 the load applied on t he tooth y OJ dyna mll': increment cuused by ,he 
clvn~m ]c errors In t ran "mI55JOn • • ~I so with mc rease of speed the temperature o f t he 
011 Inc rea ses due to the genera tcd friction be tween the teet h. ThiS In.: rcase o i te rn. 
perat~rc decreas: s the VJs<"OSJl y o f o il whJl: h according l), dccrcase s Ih ! load c arry mg 
capacity o f the ad [jim and Increases wear. 

CONCLUSIONS 

I · Wear of l;c3rs of ci rcular -arc tooth ·profil e Inc reases WI th Increasing t he hel ix 
angle at o wer ra te and ne .l rly linear reia l lon for h Sh l loads. The ra te of Inc rea se 
01 wear IS ~"lIgher for higher applted 100 t l1 IO<lds _ 
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Fig!.4} Change of weight 01 removed metal with applied 

loolh load at different speeds for wheel of concave 

lee t h and pinIon of convex t('elh using pair( 2 ) and oil ( B ) 

600 
E 
~ 5£. 0 
'" 
E 
. 480 

;;; 
0; 
E 420 

a1 g 360 

~ 
>; )00 
:c 12' 0 

180 

'2 I 

, 60 

o 

+- 1 
I 

t- . t-

I- Wheel -- . 
l- - - -- --- Pinion 

l- - , 

l- . 

-

i$o:.:-

I i I 

I- f-t- Il-l-

, 
. , Spud I ~(JORP M ~ , , 

] 000 R PM "" ! '-', 
~ 
~! ' t-I ; 

I , 
I , 

I 

!L , 
, , , 

, 
, , 

. , - -: " ~~ 
1000 1100 1<00 '600 '800 2000 2100 2< 00 2[00 28(0 3COl 3200 

Tooth load , Kp 

Fig(3) Chan ge 01 wl>igh: 01 rer.)oved metal with tooth load 

at dIlle-rent speeds for whee! of concave teeth and pinion of 

0' convelt teeth usin;,;l pair( I) and 0;, ( 8) 
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