®

Is is the Appendix to the second of a three-paper investigation
into valve spring design for race engines. e authors are Gordon P. Blair,
CBE, FRENg of Prof. Blair & Associates, Charles D. McCartan, MEng,

PhD of the Queens University Belfast and W. Melvin Cahoon, BSc
of Volvo Penta of the Americas

Tapered valve spring
design principles

r xhi Wigsrh Tetiv sj xlm xvipsk} sj tetiw sr zepzi wtvirk TetivX{s Ettirhn]0x1i Inkyviw evi gsrzirxsrep} pefipih ew k2E5
hiwkr jsvvegi irkmriw oXetiv Hiwkri tyfpwlih nr Vegi Irkori xs Ik E742 Er} Jnkyvi jvsq sxbiv teviw sj xi xmsk} ger Fi vijiwih
Xighrspsk} mwyi 47:-0 Li i]egnrihor hixemp xIi hiwkr sj xs ziviungtp}? jsv i Jeqtpi xhi Inkw26260 628 erh 62: vijiwih xs efszi
xlvii xetivih zepzi wtwirkw? ;e- erh ,f- vsyrh {wvi wtwirkw jysq evi sviknrep} tviwirxih ew Jnkw260 8 erh : nr Tetiv X{s2 E wnqqmpev vypi
x{s wtiith{e} vegirk- gsxsvg}opi irkiriwerh ,g- er szexi {wi ettmiwxs er} tviznsyw Vijivirgiw gnih? ri Vijivirgiw gnah {mlnr
wewnrk jvsq e pevki getegn} zxLnr gsxsvg}gpi tsLiav yrm? Wygl {ew xImw Ettirhn] evi pmxih ew E5 xs E72
xI gsqtpi |} sj x1i wewnrk glevegxiviwagw iqereark jvsq xiwi
ji{ ilegtpiwxlex) Arhork rs hiwkr kynhergi ar x1i pxivexyvi erhl THE VALVE SPRINGS IN
igts{ivih T} xli eggyveg} sj syv qshipnrk 528a sj ep x{Lipzi THIS PAPER TWO APPENDIX
zepzi wevnrkw nr epp xBvii Tetiw sj xImw wxyh}0 {1 higrhih xs ywi xDiwi lir Ink2ES mv e xefpi knznrk x1i th}wngep hngirwsrw sj ep sj xhi zepzi
wewnrk gshipnrk xighrmuyiw nr svhiv xs tvszihi xbi hiwnkriv Ll er wewnrkw?2 X1 Fewng hexe sj jvii wevirk DinkIx ,Lygw-0 {vi hreqixiv ,Xw-0
Ettirhn| i|gpywnzip} hizsxih xs xli hiwkr sj xetivih zepzi wtwnrkw? erhxli sywhi hreqixiv ,Hu- evi oitx gsrwery x1i Arepwtvirk 15 lew
sri th}wgep hnqirwsr ew er 1|gitasr? XIi zepzi wewrkw evi pefipih
THE VALVE SPRING DESIGNS o wixw erh xhi gspsyv Ferhnrk sj wigmsrw sj xhi hexe jsv imdiv x1i gsmp
STUDIED IN THIS APPENDIX wtegiw T svxli wevirk xetiw H nrhirgexi xbi ywi sj gsgqgsr rygfiw
XLivi evi ipizir xetivih zepzi wewirk hiwkrw weyhnih nr xImw ETtirhn| XUi A E wix w E4 xs E427 LLivi xi wevirk lew fuyep wtegin T
xs Tetiv X{s2 X1 th}wgep kKisqix} sj ep ipizir wevnrkwd ywrk xIi erh wmgtpi xetiw H zeviirk jvsq ~ivs xs 427 qq tiv gsmnr iuyep

rsqirgpexyvi sj Jikw6260 628 erh 62:0 evi tviwirxih nr Jnk2ES? lir xImw nrgviginw? xlex qeoiw wtwirk E4 e tpenr tevepip wtvirk erh v gpievp}
ywih ew e Fewi vijivirgi jsvxIi wtvirk glevegxivmmgw sj xBi sxliv

Fig.A1 Geometry of the test valve springs; series A and B. xetivih wtwnrkw?
NAME OF TAPERED SPRING A0 ADA] ADZ] ADa B Bzl  X1ivigsrhwixmFS erh
number of coils Sc 7 7 7 7 7 7| F6 {liviligsmwtegivT evi
calculated mass of spring Ms (g) £3.3 519 a0.5 49,1 80.7 50.6] gsqqsr {ml xli E wix Fyxxli
free spring height Hucs (mm) =] =] a0 a0 50 500 vetivH mr x{s wikqyi 2
spring outside diameter Ds (mm) 30 30 30 30 30 30 . . .
spring wire diameter Ts (mim) 4 4 4 4 4 4 X1 xlwh wixne G5 erh G6 {1ivi
calculated free spring stifness k (Nimm) 262 30,4 33.2 36.1 317 0.5 rMietivHmrx{swikqgirwerh
TAFPER OF THE WALWYE SPRIMG COILS | nhiragep {mxd x0i F wix0 Fyxxli
side clearance D1 (mm) 1] 06 1.2 1.8 1.8 1.2 gsmp Wteginmrxvshygi tvskviwnsr
s!de clearance 02 (mm) ] 0.5 1 1.5 1.2 0.5 vs x1i G wtvirkm
side clearance D3 (mm 0 0.4 0.8 1.2 0.6 0.4 o )
side clearance D4 (mm) 0 03 06 0.9 0 |  XlisyalwixmH5 erh HE
side clearance DS (mm) 0 032 0.4 0k i of {VivixlixetivH mohirogep {ml
side clearance DB (mm) 0] 0.1 0.z 0.3 a O  xhi Ewix Fyxxli gsmpwtegiw T evi
side clearance DY (mm) 0 0 a a a a thiragep xs i G wtwirku
SPACING OF THE WALYE SPRING COILS - 5 )
coil space P1 (mimi) 15 15 G iE iE 7p| XN Arerhigsrwenssritirk
coil space P2 (mm) 4.5 46 4.6 46 45 45| 15 lewxhi gsmpetiv sjwtvirk H6
coil space P3 (mm) 4 6 4 6 4 6 4.6 4.6 4.6] erh ziv} wmqmev tvskviwnsr xs e H
coil space P4 (mm) 4.5 4.5 4.6 4.6 4.6 46l wtwrrko Fyxm ywiw e gursv glerki
coil space P5 (mm) 4.6 4.6 4.6 4.6 4.6 4.6
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