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Fig.1 The type of 2K-H (A) planetary gear train Fig.2 The type of K-H-V planetary gear train
ﬂ% 9N Bl
N 14 [l /—Vﬂiﬁ‘lﬁ o N 5
o —+ '§E BAT R4
CE AT S T %—ﬁﬁi%~\\f L
7 i
N \ s o L]
— AT RS B GAT RS
- B — R 5
T L LT
B3 3K(INETERRNY E4 HE2RIITERRNMG
Fig.3 The type of 3K (III)planetary gear train Fig.4 Load-split planetary gear train

ﬁg‘%’ﬁF@é‘E’J*@#%,%‘:ﬂ"@l’Ei’%,@E%Xiﬁéﬁﬁ%%?ﬁ%%%iﬁﬂﬁ*ﬁ'ﬁﬁﬁ*ﬁﬁ%iﬂiﬁﬂ%ﬁ 12 HE
e ) R A A A R I S A AR A B R G 2 A EEED T, 0 T AT BRI AR AL Sh RIS, X 2 A ) R
SR, N AMARZ 2 F I 2 A 07 T B R AT TR

2 ITERREIHNFRIVK

20 4 70 ARAR, HA2 35 00— S 1 RN SR SR A S0 5ok 1, A S S 4 i A 7 s R A R 11,
S BT B B Az i Y WWIE&ﬁﬁ%ﬁ%%@ﬂ%ﬁﬁgﬁﬁﬁﬁ&ﬁ%ﬁ%%ﬂ%%ﬁJW?K%E
%i%fLJi“%ﬁﬂif%ﬁ§5ﬁﬁt AL
21 TEER 'T'?ZWE(]W'LTEEW

ﬁ%ﬁ%ﬂ%%%ﬂﬂ%%m%@%ﬁﬁ%ﬁ%ﬁﬁlH%%?ﬁ%ﬁ?ﬁmﬁﬁﬁ%%%ﬁﬁﬂm
PRI 7 1 F A EIE A R BRI 1 AE . Hsul V458 PR Do A AR50 E S 4 58 1 |l B 04T B I AR AL
MIZES AR E N 6 5% 7 1947 B SR HLA  Fogarasy® 45 3 F “ K IHFE 17 LT 257, “ o Bl 17 R 28—
A1 L5 PR R (1 e AT B4 A LA KB Bl 2 2 O B 45 8 7O 6] i AT B O B8 A% S LA 75 5 5 CastilloP 45 76
SCHER[LTAY BE At EARYEAT B 58 R NSRRI B iz FIHCE RS 2 TR 2 50 A il B2 AT B IR S 14 Sh HILAG i+ 2
T3 58, JF I M 1 B 45 0 2 A 0T 58 1 MILAG A [ A 1] A5 A 52 8 LUAT B 48 R R o il IR & 45 2
Bk BAR, FHIBCS @ LR i S il EEAESY T NGW AL B 647 B AL ShHLAG i B Jr 28 n)



52 IR A AT R R R BRSSO 1 RO R £k 113

o [ IR PR JE T DN RE B WU S A AT XAT B 5 R AT R S LR ORI i M AR AR F BT A A AR AT
EE 1A 2% 00 4 D PR R 45 R R R s Raol®35 328 P T D REL G P T8 B 52 X0 AN A8 s B, o iR 1 ) BTG 5 3 U1 )it
PR MO i R v A D R R P A TR AT, i v 1 [RI R ARG B8 A 0 5 i BV A AT R 38 R it b % B BB =
BB TE R BE ALY A B O A0l SEPE S I 25 ORI A2 R AR AL B iy B 3 A7 BRI A AL sl
R Ay e TSR v DA FEBOTHBOR AT 1050 R SRS R 1R85 AR R A A A A A E T 60 AR R
1 NGW B PI AT B A6 Fe L shHLM A BT 58, AT B0 54 B A QB SR B 1T —FoBr 975 1% ; Rajasri®
A5 NG (5 FRAEARE D R s BIESE T A A RAT 220 TR 1R 10 A 2 1A B 4 4 T e R E — RS A T Tt
— 2B 5 R L, 45 2R R W B A B 0 B AT 2 1A A R L AT R BR P AT B A R A AR 2 A T 2 Y
L5 R HES ; Kamesh" S5 4 ) T — Ff M I 2 BT QI 2 105X & AT B2 58 R 1 T 05, O 3 el e e i J30KG T 4%
Ay B4 [ R 1 I Gy 3t K T AT T R 45 4 SRS 3 — A

FUR, [ A oh 2 T2 2T R A7 3k 48 AL sh N SR A7 A2 48 R AL SN BIETE R &, X 2 AT 21 e 44 2
PEAT BT B I B T R SR LR AR R A 26 B v 4547 B AG R LA A PR RE L 25 , A $i ) 1 i
b s ST 0 22 At BV A AL s 8l it 7 ik AT IR A BIRIESE .
22 TEAREIHNOWAE

sl A AT A S AL sh it 5 0 A ad B vh e B AR O W B | R TS AL s AR R TR (BN R B 47 A2
AL IS Az g o M ad Rt (0 e o Rt L AR 22 AR K 5 i A7 2 047 4 A% 2l i AR AR A VS LB, B2 i) [N 320
Z e NI AR SIPEREIL 5 I E 4B AR 2 — W AT BRI R L sh Bt R R S, NI, P 5eAT 2
e R B AL 3 e AL ShACR BT 1 B AR B S MR, 1R N A AT 1 2 2 B 0 AT TSGR S, A
I3 g A ST A B A AR AR [0 14 DAY S i T e AR A2 R 1 20 A5 P 2 T RSB RE G AR 5 2 B
SETESCHR13]R9 AL b, 51 ALRF S I B R il R AT 248 RS Z M3 R JF R s B d &
SLANIAE L NGW AT BV A ALAL S BE A, 38 T g 2 JRU B 100 0 088 % A~ A 2 A e 2 AT R e AR Y 0 R Dy
A, I E AT B R R AL 1912 30 L3 A 2K s Nelson!" 145 5 T S X AT B 5 8 o 45 0 10 AT 41 45 1
SCOPAT BB AR 2 BRG] 5 R T A I e D7 R A DA P O sUHEAT REUS T HE S T A M 2 E]
FAEURE O A BUR I AR BT XT Z R ST BAEsh R niz sl o0 A B i 1 — S R 20 A7 12 s Tsai ™35 12 F1 7
B P 10485 45 R PF [0 614 38 12 7 e e A S sl g A% i A 8L | 24545 A i BV 199 B A5t -5 T 5t o RN AT B2 58 AR Y12 B
FEPEZERT T 20 M7 s Goman—Ayats!™ 35 51X 2 4647 2 48 R b 45 M F Z 18] 132 3 06 2 DL KRG S RS tL 8l L
ORIC, BT — O R 3 R PSR AT R R P AT R R AL AE sh e e A AR T — L o b ik %07
VA B SRR RUR NS B S A S T R AT LA B A B JUART T v i3 1 2% 4 1 5 3o 4% 3l LE  Ettore
Pennestri® VBt X7 58 R B DR P AT 1 T —Fds € B35 P 5 BN ARSE &, FHT 0 40 1 05 72 A g
SR E U A8 AR AL SRR UEAT T W s e AR S AT BN R AL s R S A e AR R 4R T Bl A
RERWTT Rk S W AL S8R T3 D7 vk X L, SRR LS S e 1 A& T R i A A B R 22
DA B SR M 2 25 PR30 A% Bl A3 RS2 Aok 80 A4 205 2R B BE 43T 52 P 19 15 B 80 R AE ; Caastillo™ 48 1 30 2 9 5
AT R AR R R B RS SRR Z A B3I G & s Salgado™ PR R AT A K e R AL B L A FE
Wh G RCR AL SRR =B Z M SC & IR T IR K S AT B R TR Bt T 2% W F%E
P T — M o Ak Gl AT R R R AT AR B R R T AR MR R AT R R R MR S
BRI B HEAT RE AL , AT S ALEAT ORI 20 IR A AL B AT B AR R Ak TS B R TR
B e PR LAUBNE g BE A, 41X 2K-H BUAT A R R I T — PRI RORIE  HE S N T AR M 5 48 AR b 4
7] g 9 5C AR, R 18 AR i T A R AR e AR A AR AR R, L N JE R DR /N DA o D S R A
SRR AL SR BB AR TR B b, D0 R AR 9 0 A AT G T BEIE SR ; Chen™ 45 15 K18 19 2L A
Pt DR M DAL P A3 LA R S TR A L B , X AT B A A% 3 2R T B T R M AL B AR kAT
OIAT 5 1 B T R BT 32 T3 X e AR BRI B )l ok 2 A S B Sh R B 0 B 5 B e BRI
T HE A BE A AL B b7 R X, S 5r S 22 Bl e AR R P AT R B AR T R T R L 5



114 R Z W OKREE AR 2019 4¢

BT T R ILSh RIS 58 o L 50 He 25 5 O % AR (0 SR, 72 DL P04 AR 4 e 4 P it - I 3 3R
TSN 0 K A TR B I ) B B P AT SR R GO T SRR AT o S 4 R B PRI S R T
SR HEAT B, 5 B BRI F AR T AR G A P H T Aty v o B SR 1 ) 5 AR R R 5
SR L PR BARMECAE T T R O 1 B0 0 A B LA 3 AT AR 0 5 1 B8O I BT AT R ST
T VRS 2R K R 0 A7 RV A7 X AT 2 1 5 £ B AR R 3K AT L4 50 1% B8O 1 5 W 5 NG B
DA I U5 56 TAE g B0 BFGE 400 T B4 BE A8 i 3R 50 WG A R TR £ 25 K 00 3K B0 7A5 1 LA T A
s ZAL BBOR IR, 5 T AL BT B, LIS 3805 B BR 759 T A8 00 JE 16 46 1 it R S 80

5L TR AT RAGE LI T A R R S — B e T AR B A R R 47
BB A B TR | RN VR R (045 B GV o, DA T i 3B g IR 5 b TR AT U A L
R 2 LR 2R I A AT LS R 5 2R s LA S0 | T ELAS B P 2
2 W] ST AR T 0 DA Bt — A5 B B 25 0 R R 47 2 0 5 12 3 B SR I 3 7 1%
23 TEERENHHSENTER

A7 B 0 1 B 11 3 R T RN, AR A T A A5 AT L S 1R (0 7 3 T 45 4% 1 A BB A
FLHEAR JELIR g H  PE EAT ERA AT FE AR  SOR 7R ROT A 1T e S AR 1 EE), A
(4 AT A 5T M AP AT, TR S BT BT R4S R & S AT R Z B S R By, Fy B I —
A B % =

AT IR B R G P R 4 A R 1 50 1 A
Sy S TR R R S P
SR, SRR R, BE 2 5 T 09T I A 1T 4 A s,
HoA AR A BRI 7EAT B U R AL Bh IR v b0 ?;7
2 58 B AT L5 1) B0 43 TR A R 1 50 1 | A A Y
B X BT T B AIBRST o BodasP B 5% ’

T T BB ) 6] 3 5% 2 B R B -
Wi, A 7DD e R 2 S R ECZ A A O R E5 HHERE
Singh[%ﬁ] S T AR R U il A R ST 32 Fig.5 The principle of load sharing

WY, A7 A LSz Y U0 1) 5% 22 00 A7 2t A7 A ) 2816 ) 20 TG 2 W 2 B2 50K, EL (S8 Ay 2 147 8 g A Bl R
KRB P2 3h 7 20, AN BE S BT B A R 0 3 38, IR Bk — 2 0 A 1% T AR AT 2 R AT A 38 R AN Al R
JE AT B 58 00 5% 22 IR RE 7Y 0 35 30 BB ) 52 0, R GG D W S TR 5 A i) B POVAEE SR Y 2l g = AR AN
T8 X S i XU R 1 e AR AT R AL B 0 B R PR AT T ST S BT B B S KU S A AT R A
B RGN T AT AL B R G LS B ) 2 BRI TR AR A T 2l R A% LA 1 22 (8] ) 3 25 4 3 AR AL
XA AT A R B S A K B RE 45 5 B 20 AT s Gu XIS i AT R I R AR R SRR R A A B
S (5 BB WESE T R B i 1% 22 0 0F A8 AR v 2l 25 4% AR B 2 ) 5 A STEIAE 2 T i R 22 2 R T
R T NPT B 50 1% 50 3 G0 349 200 1 5 Park 0155 XoF JXU H, 0he 6 6 1049 24 28045 1 R 147 T8 280 767 1) 53 A1 ¢
PEHEAT 15T s Tglesias 45 f 57 147 A2 HR A9 29 28020 BT BE 2 | 4 e 05 A7 B 50 09 1 T B AT 1 I BB JE 0F 5
Sarvi /45 R A 22 9 2 5005 % XU 14 e A7 B2 HE 0 2 R PR BEAT 1 DR AR 20 AT 5 Alfred! ™13 5o 25 73 M7 i 0T 5
THHEABSTREAYEIERZ MR, it — P L8P 75 T 285X T 25 R0
PN OISR I T S AT R R AL S R G A S AR v Bl AR B (R A T BT T
A B i O 1% 22 AT O 5 B0 8 A2 2l 28 8 1) 2 25 2 P )2 i R 5 K745 308 3 A7 2 447 8 2R ) ) LAE
BRI ST 1 A7 22 2R L A7 5 2 X AT A2 147 e T 2 A 20 I 1 52 M0, 495 2R 3% W D/ M 7 L i LA o 1 Ay /2
b 7 [ B AT ) A7 A AT ) AT 20 TR, A28 A7 8 A B0 £ P 7 i 5 SCHIR[48 49170 £ X NI, £ 55 S BER AT
SROEENT TAT B HEZ YO G AL sh RGN S 1 2 B8 X R S B R R T T0F9E , 5 B AT R L 3h
HHE, 22 90AT B 0 3 383 OB (&L 6 P ), M 28 36 o - 2



%2 ) -

1.65

1.60 |7

1.55 f o

1.50

0 10 20 30 40 50 60 70 8 90 100
k£ 1) JA ) A
Bo TERINAPHBRYHMEY

Fig.6 The curves of the relationships between the number of periods and load sharing coefficients of planetary transmission
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Overview on Main Design Theory and Load Sharing Characteristics
of Planetary Gear Trains

Wang Jungang', Yang Shinan',Liu Yande',Mo Ruina?

(1.School of Mechatronics & Vehicle Engineering, East China Jiaotong University, Nanchang 330013 China;
2.School of Basic Science, East China Jiaotong University, Nanchang 330013, China)

Abstract ; Planetary gear transmission is an important form of transmitting motion in the field of machinery. The
problem of transmission design and the load sharing of planetary gear trains are two important aspects in the
study of planetary transmission system. In this paper, the research status of planetary gear transmission was sum-
marized from four aspects, including design theory, analysis method, load sharing characteristics and experimen-
tal study. From the existing research results, domestic and foreign scholars mainly analyze and study the trans-
mission scheme of planetary gear trains which have been designed, and it is urgent to develop the optimization
scheme of planetary gear transmission based on active design. The current manufacturing has reached a relatively
high level, simply using existing methods to suppress the planetary row eccentric load, has been difficult to sig-
nificantly improve the performance of planetary gear transmission, it is urgent to explore new methods to sup-
press planetary row eccentric load. Therefore, on the basis of absorbing and digesting the existing research and
development technology of planetary gear transmission, it is necessary to improve and innovate the eccentric load
suppression method of planetary row and the design theory of multi—stage gear transmission system, so as to
adapt to the development trend of transmission equipment toward large models, reduce the failure rate of large
gearboxes, and increase their service life.

Key words: planetary gear trains ;transmission design;partial load ;multistage gear transmission



