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Dorey, Draminsky, ‘Anderson, Guglielmotti and Johnson, etc.

The fairy accurate torsional stiffness can be calculated by the formulae which were intr-
oduced by investigators mentioned above. For the axial spring constant, however, tbe cal-
culating results of already published formulae are unreliable and the engine designer has
mnch trouble to estimate the axial natural frequency of the engine shafting in design stage.
As the published formulae were developed empirically, the calculating results of these em-
pirical formulae for the newly designed crankshaft were unreliable.

Recently, a theoretical method that is applicable to calculate simultaneously the various
natural frequencies of crankshaft system in desingn stage, and the approximate formulae
of calculating the crankshaft spring constant were published. The former needs the electronic
.computor and the latter is possible to calculate manually. But the approximate formula does
not take into consideration the effect of adjacent crank angles. The axial stiffness of crank-
shaft is influenced very much by adjacent crank angles. In this paper, a approximate formula
which takes into consideration the effect of adjacent crank angles is developed to calculate the
axial spring constant of the crankshaft. The newly developed formula was applied to some
actual crankshafts and the results were compared with their measured values and-alse’ with

the results of published formulae.

A model crankshaft was built to compare its measured axial spring constant with calcul-
ated one and also its measured various natural frequencies were compared with calculated
ones. All results showed fairly good coincidence.
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Formulae
Crank
number Measured Dorey I Draminsky | Anderson | Guglielmoti Johnson 3 #
1 6.92 9.87 10.15 7.63 4,93 9. 38 9.39
2 6.27 8.60 7.88 6%75, 4.31 8.89 7.54
3 5.05 6.93 3.70 5.13 3.27 8.36 5. 47
4 4. 40 6.93 3.70 5.13 3.27 8.36 5. 47
5 6.00 8. 60 7.88 6.75 4.31 8.89 7.54
6 3.85 6. 93 3.70 5.13 3.27 8.36 5. 47
7 4.90 6. 93 3.70 5.13 3.27 8.36 5.47
8 5.50 8. 60 7.88 6.75 4.31 8.89 7.54
9 5.33 9.87 10.15 7.63 4.93 9.38 6.70
(% 3. (B) 3 aMe WREL SAHEFE, B 10-*nm/ton]
~ Formulae
Crank . miat
number ‘ Measured 1 Dorey Draminsky | Anderson | Gugliemoti l Jobnson “ <3 #
1 4.93 4.84 5.43 3.80 | 5.08 ! 4.19 1 5.00
9 4.32 4.28 4.54 538 | 4 101 | 4.25
| H
3 3.48 | 3.53 2.92 2.70 | 3.38 3.87 3.35
4 2.92 1 3.53 ! 2.92 2.70 \ 3.38 3.87 3.3
]
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Crank Measared Formulae R
number ‘\ Dorey 1 Draminsky | Anderson | Guglielmoti{ Johonson E3 #
1 8.82 8.79 | 11.88 6.98 6.80 7.89 8.46
2 7.35 7.73 ‘ 9.38 6.22 5.94 7.55 6. 90
3 6.08 6.68 1 5.97 5.19 4.85 7.26 5.55
4 5.88 6.68 1 5.97 5.19 4.85 7.26 5.55
5 6.90 7.73 l 9.38 6.22 5.94 7.55 6.90
6 5.71 8.79 L 11. 88 6.98 6.80 7.89 6.19
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I 23  gremsec? I’ 4248 kg.cm/rad
J' 46 ” k)’ 4248 ”
Js 46 ” ks’ 4248 ”
J 23 ” I’ 8257 ”
Js’ 27.6 ” ks’ 2947 ”
Js 50.3 ”
(EI —# % =# HIEEHHN
ikl P2=32410
No.| ;| re 8 JPeB | IFPR | Weremfrad | S-3rPeg
1 23 745430 1. 0000000 745430 745430 4248 x 103 0. 1754778
2 46 1490860 0. 8245222 1229247. 1 1974677.1 4248 x 103 0. 4648486
3 46 1490860 0. 3596736 536222. 98 2510900 4248 x 103 0. 5910781
4 23 745430 —0. 2314045 —172495. 85 2338404 8257 x 108 0. 2832026
5 27.6 894516 —0. 5146071 —460324. 28 1878080 2947 x 102 0. 6372853
6 50.3 1630223 —1. 1518924 —1877841. 4 238.6
P,2=32410 P,=28.65 Hz
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(R —#5% =& EAK&EHRGHE)

R ARS ABEE g g 1R

—&iEH —RRHE P.2=17300
No.| m , mP,? ) x mP,%x SmP*x ‘ k gr/em 1 %ZmPﬁx
1 10.5484 9487. 32 1. 0000000 9487.32 9487. 32 90510 0. 1048206
2 11.C279 17782. 67 0. 8951794 15918, 679 25405. 999 90510 0. 2806982
3 11.0279 17782.67 0.6144812 10927. 116 36333.115 90510 0. 4014265
4 | 3.6878 63798. 94 0. 2130547 13592. 664 49925. 779 235300 0.2121792
+0. 0008755
—HiEEH —RRH P,2=17330
No. m mP,? x mP\2x ZmP,2x k gr/em —;-2mP12x
|
1 | 0.5484 9503. 772 1. 0000000 | 9503. 772 9503. 772 90510 0. 1056024
2 | 1.6279 17813. 507 0. 8949976 | 1_5943. 046 25446. 819 90510 i 0.2811492
3 1 1.0279 17813. 507 0.6138484 10934. 792 36381. 611 90510 | 0.4019623
4 | 3.6878 63909. 574 0.2118861 | 13541. 55 49923. 161 235300 0.2121681
—0.000282 ! !
Pr=1732217 P;=20.95 Hz
ZEiER P,2=78070
No. m mP,? x mP,%x SmP,’x k gtfem —L—Eszzx
1 ; 0.5484 42813. 588 1. 0000600 42813.588 42813. 588 90510 0. 473026
2 ‘ 1.0279 80248. 153 0.526974 42288. 69 85102. 278 20510 0. 9402527
3 1 1.6279 80248.153 | —0.4152787 —33164. 852 51937. 426 90510 0. 5738308
4 ] 3. 6878 287906.54 | —0. 9871095 —284195. 28 —232257. 86 2353000 —{0. 9870712
» —0. 0000383
P,t=78070 P,=44.47 Hz
(Btix 4) xiottollA BEREE 2RHE
P4 RIS M % E¢uEE
+, REEE RS —wha
£ 2% Fsb ol Figme]l Mgl B
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