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Abstract

justing the contact area of tooth surfaces is proposed. Firstly, a basic scheme is established for adjusting the con-

To improve the contact performance of curvilinear cylindrical gears, a forming method for ad-

tact area of tooth surfaces, which means the large gear is formed by a double—edged face—milling cutter, and the
concave and convex surfaces of the pinion are formed by the outer—edge and inner—edge face—milling cutters , re-
spectively. Secondly , mathematical models of the gear pair are educed based on meshing theory. Then, under as-
sembly errors, mathematical models of contacting and transmission errors are established based on tooth contact
analysis (TCA). Finally, the feasibility of the proposed scheme is verified through 8 sets of examples. The re-
search results show that the proposed forming method is feasible. Adjusting the curvature radius of the cutter can
form gear pairs with any length of contact area. A larger tooth surface contact area can improve the mechanical

properties of the gear. If tooth surface contact area is too large, it will increase the sensitivity of transmission er-

rors.
Key words Curvilinear cylindrical gears Adjustable contact area Forming method Mathematical
model TCA Finite element method
0 8l=s XCITA% BRI BE T 23 5l TAR B WG5S 42

il 2R B R D A0 R U8 T 20 T 20w, e U ARl v
b, R RRGUE, Hmixs s, fefeshid b A
AT PERELS . Johh ) B B AR R R R e mg
AR, AR A A R A 2, R R
500 9 AL Al A A b, DR UL A B e
TWE—BIERY s R TR R R AN T 7k

KT Rt 2 BURE R 5, AT 2R

XA IEAEAR Z 3Gk AR 2k, e Ao kAT AT
Pedwos . BETE B BT — RPN TIE MR, R
THREIMTHCR, WA FH IR SR AR S L
SR T 42 Akt 2 R R DR A8 S 147 e 9 R
M G I D47 I X S DN, A TR R R TR, K
I ) P2 2 tH BRI A . R PR R, (HJE, e
PR 25 i RE SR ZZ B, EAFE SR "



5739

SRR, A5 — e DX AT R B9 il 2R R DA 48 OE 05 15 S BE RIE 39

KT ALt R AE R 58, M 20 T4 80 4-ARTT
i, WA A E X AT — BRI E AR
) AR SR TR N T ROE ,, K, —&
JIGETT T I Tk e ) 6 M4 1, o — A I BE ]
MF T AR k. T4, WAEEREX
FSPATEZEATALA T A7 BRI it &
LR 20T, B, Tk d, R
A7 20 T AL AR AR 20 B BTN TR A5 5 58
br, AN EBSMOT LN T A, fEBA MR
T L A 1 A mT LA SE N T o 3 b A e Y R A
N T o X O — 2R i 2, ARG S i e o, e
T RS R BN, POk TR SR s HE, X
i S e B IR X, X A% Bl iR ZE A U, AT 5K
PRI O

TR R i i A R R Ak DX )N, et i
i e A7 A 3 M DX DR R TR, AR SO DA HEZR BB
BETI g FEA, $R T — ] R R O 1A ik DX RN Y
INTI7%k o SRR B BE TN T4 5 @) rh i K
e, MIEAR RIS SE TN Tk fe Rl AN A
feo fa, WIRTELATIRSD . Sl R AL SR 22 |
1A REAE LA DT R E T XA Tk B al A7

1 R T fik XY 7 5

P17 S R R RUTD S BE T B0 T ) 4 fk
2k A R AR AR AL a5 IR BT, 4L
X RE R RE s X0 /ME R AR 1A 5
R RINEICHTT - E 242 AD M BAERIC T Pk
PR L0 Z B IREE , AD=mm, m BiF5emd. M
R LIE L, PSRN PRIGCE RSIE, W
Ui TEIBE s SRS, o ] DX B R s A ik

nm/2 m/2

I R,
AD/2

P gt 2k 0 4 R s B 1

Fig. 1 ~ Schematic of the meshing of point—contact curvilinear gear pair
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Fig. 2 Evolution of contact form of gear pairs
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Fig. 5 Coordinate systems of assembly errors of the gear pair
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Tab. 1 Basic parameters of the gear pair
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Tab.2 Curvature radius of cutter head for machining gear pair
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Fig. 9 Maximum Mises stresses at the integration point on the pinion
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