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15 DR 1B 4 10 B IR EL T 209 300~ 500r/min, MR 4E M A fE g I TFIG S0, —- Mgk
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RIZHM AR S AL, SRSV fLsh RIHAZREH AR, 2L Be iiT Bk
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B G ae P BAR S (0 OCHHAR AT — E IR, IR RS WIS, 2.3 RS2 2URK
IBVE D, DRI T B G a8 B 3hdTie, rd e sl R TP, ERTEH.

1.4 BAR/NITIERE
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B A AR ARSI, KA B e, B AR A A B AR AR 4
EhEE, I WAL 45 A AT . 2 Bk SR T AR, Sl AT, B . BB A
oy R, R BEATAR B A S e 1A AT 7, H o0 AL AR A R ) DR & 4 i iSO S
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AT AR SRR BT 915ke, Wi im A BIrER 80 1 915k

— P43 LG :8.100 , FUiELL:4.596 ,

FeRARAS 1 215/50R17, 1r=0.323m, K BIHLER K H T2 90kw/5850rpm,
RENHL I KFAFE : 200N  m/4180rpm, e i 434 : 155km/h.
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(5) Fdrt, Wik,
(6) FAHRINRAE, LA 250 NI 55 35
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2. 3 NEIEHIAIEEE
B BEHCE 1

2. 4 HEERF A RIERE
IEN
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W T G AR A R SN gL O AN 3R RIS, BIAE Ak 1al4g
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3. BEREESHME

3.1 iEBUER A R~T

FEE P AME N R PR i, e MR3E T A Al 5

D = Kpy/Temax

X Ko NERRE, % Ko=14.5, FHURER T Ko=16~18.5, FH T ERL
7 Kp=13.5~15, BERIBRA Kp=22.5~24 AUE ERMEES v 8ok B Kp=14.5, #ETM
T H D=205.06mm.

SR INERZE 3-1 Fs, ARFERZNUER KR Temax HIEEES T AME D, B3 3-1
M8 BEAR RS, ARG AR BRI AR v S BEE  STAR A, SRS 2 T B PR R
AT BE ) Wo/A TR THEZ He/A FUR ST A B EESE By AR P/A, FF HRAK
T 3-2 PHERE.

2!][!01‘
1800~
1600 -
1400~

1200 -

1000
800 I -
600 B

400+ ]'
20 IIIIIIIIIIIIII II

Tcmax.-"r(N‘!T!]

=

1l

oo o ENo o o OO DS S SO o o oo
\ﬂWD‘Gv—r—-HNt."U"&'DWﬂﬁwhﬁflw@ﬁlrﬁq‘gmgung
Lol B e B B o B o B T A S I s B T R B - Ht\.m!'\r‘"

[ W B R |

BEBE 405 D/mm

K 3-1 KB SR A AME IR AR
R 3-1 PP AL EESE  HEAE (E

A2 D/mm 1% d/mm JEJE t/mm FATHITHI AR a/mm2
(150) 100 3 9817. 38

160 110 (3.0/3.2) 10602. 9




(170) 120 3 11388. 27
180 125 3.5 13175. 1
(190) 130 3.5 15079. 64
200 140 3.5 16022. 1
(215) 140 3.5 20911. 23
225 150 3.5 22089. 3
(228) 150 3.5 23156. 68
(235) 165 3.5 21991. 15
(240) 160 3.5 25132. 74
250 155 3.5 30218. 2
280 165 3.5 40192. 8
300 175 3.5 46633. 0
(310) 175 3.5 51423. 94
325 190 3.5 54604. 8
350 195 4.0 66346. 5
380 205 4.0 80405. 1
405 220 (4.0/5.0) 90811. 7
(420) 220 4 100530. 96
430 230 4.0 103672. 6
R 3-2 [T EERE F HEAAE
72%;& WD/m1 WD/A HR/A P/m1 P/A Sine %‘EI_
o Nm/kg Nm/mm2 | Nm/mm2s1/2 | Kw/kg Kw/mm?2
% Fp
NG| 95680 6.8 3.88 33 0.0024 1/8
" =X | 95680 6.8 3.88 49 .4 0.0035 1/8
e H 2%
iR | 71760 5.0 2.91 24.7 0.0017 1/8
7
o B 71760 5.0 2.91 24.7 0.0017 1/8
/4x4
7
o £ | 47840 3.4 1.94 16.5 0.0012 1/8
% /% 5]
7




th A% | 43058 3.0 1.75 14.8 0.0010 1/8 CINGISE

%)% 5| R D),

% K #H
KB

ik By 1% | 35880 2.5 1.48 12.3 0.0008 1/8 I iR R

% W
IR L

K 1R | 95680 3.4 1.94 33.0 0.0012 1/8 X

o F

gl & &

#

K TR | 45448 3.4 1.94 15.7 0.0012 1/8

& F

gl &

[i) £

Lt LLE RN TR IR 45 6 A T R RZ I, S A YTIE RS ME D=210mm, W1%

d=126mm, EZ t=3.5mm, A7 a=22155.84 mm?2
2 FBEETH WD it

AV, RO BN i R
XF AT s BRI R AL, B A Asai Al
2 2

SRR D Wo (D) N

900 ; o( 0-9381

~10 )

3.14%x 41802 x 200 x 0.323 x 1830 x 1

200 x 0.9 x 8.100 x 4.596

900 x 8.100 % 4.596 x ( 0323

= 34776
n- R BN AL BB K R I ) e T
ma-I SR (1830kg)
r-SX B IR B 42 (0.323m)
lo- IR BN HF 3 JelE L 4.596
1122 TE Ay — RiL B EE 8.100
Temax- K BINLEKFEH (200N.m)
n-EEENRE, WK 3-3, 0.9

(4180r/min)

Sin®-IHFE, W3 3-4, IAGIE BRI FH 3% R S

-10 -

—9.81 x 1830 % 0.1667 — 10 x 0.015 x 1830)

2R 0.1667



R HNH ) 2%, W&k 3-5, 0.015

k-F4, A1
% 3-3 RAEENE
P 7Y L5 i RHZE
#
Iy i 0.90 0.85 0.83
W e 5 5 0.88 0.83 0.80
* 34 BJE sind
RN it L5 i R 71| 2
#
Iy 35 1/6 1/8 - 1/6
W e 5 5 1/8 1/8 1/6 1/8
3 3-5 WEI I RHL £
0.015
IR i 0.021
Wik 0.042
TR AL AR B 1)
__ 3416 e,
2 x 22155.84

T 6.8, k.
Z-FEVR Py BER AR, 2

3. 3IBFHEER HR Rt HE

TR THE F R B P 456 5 0 S I R A IA S SRR 1 iR B T v A

=0.1047
30, o(——12%-981

11 -

—10




= 0.1047 x 4180

3.14 x 4180 x 0.323 x 1830

200 x 0.9 x 8.100 x 4.596
0.323

x 200
30 % 8.100 x 4.596 x (
= 55181 N - m/s1/2
TR TR T3 RN -

55181

_:m= 1.25 N-m/mm?2 -s1/2

NT3.88, Ak

AV EERRE
R4 2 3-2 % Wp/m1=95680, 5 K4 & mi=0.36 kg

.5 EERN

RS F HFHE, 4 DIAd=1.7 &

- 3000BTemax(D + d)

uz(D? + Dd + d?)
3000 x 1.175 x 200 x (210 + 126)

= i = 583N
0.235 x 2 x (2102 + 210 x 126 + 126?)

2 DId<1.7 B

- 4000B T ema
MZ(D +d)

4000 x 1.175 % 200

=02 x2x@i0+r126) N

AL F=5952 N
X
B-JE# A%, WK 3-6, WM 1.175

u-BEVE I BE R R K, W3R 3-7, 0.235
#3-6 A& AKBHE

-12 -

—9.81 x 1830 x 0.1667 — 10 x 0.015 x 18



2 BGA SR | B U T
UGS
b

PRI R el R L VIR S KL
f ks 1.10-1.25 1.20-1.40 1.25-1.40 1.30-1.50
R 1.20-1.40 - - -
B 1.15-1.30 1.20-1.40 1.30-1.50 1.40-1.60
TR, ABEE | 1.25-1.60 1.30-1.70 1.50-1.80 1.60-1.90
KRR, #2514 | 1.30-1.70 1.40-1.80 1.60-2.00 1.80-2.25
KGR A ERHL | 1.80-2.10 1.90-2.20 2.00-2.50 2.20-3.00

37 EHEREAIVEF AL ST p
JE R R} y P (N/mm2)
A IR R | ARgE S Y 0.2-0.27 0.15-0.3
YiLel 0.2-0.35 0.25-0.4
R Ry Yokt 0.35-0.5 0.35-0.5
CoES 0.25-0.35
& Jm & 0.4-0.45 0.7-1.5
3.6 BB RARIBRMED
HRAN
p=F
=22 __027 Mpa

B e BER I _E AL ) PEHRGE TR B R R, IR IE S R R RS
Ja & ZREL JRRIR GIEME. ESERRA K. RYEEERAf APA LT P, 1%
R 3T HOM RO AR AR W AR AR B A R AR g 5 2

3.7 BRI EREE
FEVE 0 TSR AT AN
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2 (R*=1®)

‘T3 (RZ-1?)

2% (1058 —63%)
¢ 3x (1052 - 632)

= 86 mm

3.8 BARKEREIH

N T PRUER] SEAL I R ZHLIFR AR, BEATIRAEBEUHI, DR & SR & Te KT
RN KL Temax, 5 FRAN:
TC = BTemax

T, =1175%x200= 235N -m

3.9 BamEFSHNARFEN

(1) BESE 7 foe R I ) T 22 v, AN 657 70m/s

Vv TtNmaxD
D760 1073
_ 314 x5850 x 210

Vo= —r 108 o4ms

WU B K (5] o) 3ol 5 2% A

AH . ARSI B (5850 /min) .

WU BEAR Fr RST R G 28K
Q)EEHEF N . AMEEL ¢ NAE 0.53~0.70 35 N
ARV P i BEHE Fr ROT 756 [ X5 1 ¢=0.60 .
(3) N T BRAFHIFL IR 28 1 2223, BEER P AR d, 51808 BB B AR I KR RN &
do>>2R,+50mm

(4) RFARES A A5 B g, B R EEEE i, X T ARRIZERY, SALE ) PARYE
JiIt 1) B SRR HEE — 5 0 [l P JE
AL P=0.27 MPa £E A EA AR AR AR I B A RL AR 8 5 7 BE 45 867 s 77 0.15-0.30MPa. i [

Mo
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3.10 B&#3EIPH

B a Al At RIGE G A T IEW AW 70 BB R4 0] A 3 58 3 2 5 iR BRAZ
B, M OVPRIEES R IEE BB RE B G a6t seakd, £ B BAL
TP 2 18] B A BRI B o A TAIBE At — MO 3~4mme. AR THREIBR Y 3.5mm.
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4.1 BRBENGAERER

P SR SR I SR AR A 4-1 Ca)

(a) (b)
B 4-1 FEE o SR TR 54
Ca) MK % (b) BRI
M 4-1 sraf LA, R 3SR SR TR B2y Pl o0 o AR M8 58 1) K At
N—FEBEASER, ERERE A TR T, R s SE R i A FH B30
PRGN IR 3 R B 8 o Py 8 1) A S 3 Dy - I P A 2 7 1) N2, Al 3 32 31 1)
AT BT, S SR FIE . (R 3 LInEIE AR T . s

AR B — R T 4e, EMERE, BRGS0 BN BATH, #dat
ERIE R R BT

4.2 BAXSHRIRE

4.2.1 HfE H/h F0 h ()i

RRIUE S A 2 15 K 1R KRR AE ) 26, — RN 3 E) H/h [E157E
A& 1.5-2.0, #RJE h AN 2-4mm,
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B R bRAE GB/T1222-2. 016 HAEAR
A&HEL H/h=2, )% h=2.39mm, | H=4.78mm

4.2.2 LU R/r FI R, r H=i%8

R/t 1.2-1. 35, JofBERE I L MR I A iosl, HE sy SRRy R {8570
N T B T BRI P48 Re, B sUBLF B3804 v {8 B CA K TR T Re.
AT B2 5
R, = 86 mm

B 35 R/r=1.33, R=87 mm, NI r=65 mm

4.2.3 HHRE T HERA o KHfE

HHRE THEMEMA o 5NEMESEHE DMK, a=arctan (H/ (R-1)) ~H/(R-1),
—MAE 9° T15° Y. ARABHET RS
At a=H/R-1)=13 ° FE&TEH.

4.2.4 THESPL B FEFE

JBR BASE TAE AL E R 4-2, BB MG ALE R B A,
An= (0.8-1.0) A ,=3.89

PE VA SRS R4S GO0 B A R
A=A —ZAS=2.59
Lo
7—PEBEFT R TAE T 4K,
AS, NBFEEE TARH B R U VF SR, — RS H0AL T 0. 65-1. 1nm 22 [A], 1Y 0.65

MR B AL E C M

\

A=A tZ (ASH0. 5Af) =6.19
o
AS— Ny B I A 0] BE S5 Py T TRT TR R, 8 7 sUPTHAS=0. 65—1mm, HX 0.65
Af— B NEhEE, WS R) bR —F 5 R R s (A B E, 0.771.2, B lmn
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PG ML o R 5 B HAT R A M IR R 5 5, AR (10 /N A VP 22 AR 1A Al
TFHERIRER > ——70 B AR . B 3R B A Sk R 1 B RO n AR S 0 0 A 3L 58 4 A
Al CHINBORARREIND o Uk, BRI ST 2 s IR s S tad HY o I8 I SR
A s 5 I JE 59 5 RO I ) o A RO BT, IR SR T A SR AL, P 3R, T8,
[T AR CHltlaD S A1, NIRRT B SR M 1 Z RS R AN

R
3 TEhA; In() _ MR-=TI) _ MR=TI) )
H_ea_pa(&ﬂwo4o* Ry—n><H %&f¢ﬁ>+h‘
ey

E——afipE i &, X4, E=2.1x10°MPa
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p——yAfA LG, AT, w=0.3

H——J B A 1 IR SN, LR 30 20 1) phy A s
h——58 S AN 5

R——3L55 [ b DR A5 IS LS 4 1) Ko 242
r——55 [ BRSBTS 43 1 /N 42
R——FE A IN#R Ak

r—— ORI INER s

RA 1 RS SPERRE P 20 R AL

R T R, T, H h
87 65 85 67.41353383 4.78 2.39
AN

F=f (A =200.49 X\ ‘234227 \ +7601.17 X\,
X ERSR—RFE, ol A =R MY A, SR IR FET S R
A A =230 mm I, Fiv=7531N
M. A =548 mm I}, Fixn=4309 N
P A ,=3.89 mm I, Fiu=5927N
2. MBS RS, B E N R AR . T A3 Bl RO IR SR BTN IR 2K
i A By, S0 R 1R ST A Ao HH

F = (R —r))F
= 171
r—1re
A, = (ri = oAy
27 Ri—ny
I 4. 2:
A2 R HE TR S EE
fh M M &S N &7 H
A 2.30 5.48 3.89
A, 5.29 12.59 &.94
F, 7531 4309 5927
F, 3277 1875 2579

P B A R BB o MRS R S (R s A R it 2k B A b i R R
XF N R SRR AL, A= Aty /20 BB S as B ARSI, A #188 TAF &
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B — SO M 5 MO i H 22 8], HEEIBAE B mdl, — A= (0. 8~1. 0) A, BAORIIESE

PR TERCORN B RRE A M SR EJI F B P B AR 25 B, 5 503 TAF
RMBAERNC, KR EEMBNEER TT, C RINIREEEIE N . O 1 DRUEEESE Fr B 4
JESRE T SE ML, I REBE R D ) B, JBESE A B0 R AR IR K70 F, NK
T EEE TR A IR AT F

4.2.5 P BEHRHE n KRR

nEE BN 18, QSR 5 RS BRI B n=24, IR 3R R LN AT E =12,
ARV AR P I 0 R ST I L n=#N/A .

4.2.6 /P N EAE r0 Mo BRI ALE R FE of B5E

ro I & as b TR oE , Hol/ ME RN R T2 AR 58— fifE s 42 D', B 2r>D's
rf&jzai T0o D *ETE%%QI@/A\;—EE D = Kd3\l Temax:/Hi“l:F[ Kd_40‘46

Yk r¢=25mm =27 mm
4.2.7 VIFE R Ed1. 82 K42 re I E

—M8:1=3.2~3.5mm, §,=9~10mm, r FJHUE S & r-re>8n HE R o A1 iHHS1=3.2mm,
82:9mm) EX re:56 mmo.

4.2.8 3XRFE R MUERINE R4 v KR

Ri A 11 BRSSO NI BE o o ISR T v HUR B Ry Nlg /N T R HL
REIT Re ABTHIUE excel HIEM s HON Ri Ay FEAT [ B AL B . e 224 S
Ri=85mm, r1=67.41353383mm.

DA BB R RS A S B ) s U L excel 4 tE B Fr 558 A SRR PRI ZL, il S
Iy 580 SRR R 2R S0 ) — — B, 4 S R I IR I A R B e A SR 4
AT o
Forpr, R SR A SRR R A2 2k pR B T
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ComEnA () AR=1) MR-D\
= 6(1—p2) (Ri+ r)? KH R ><H 2R, — r1)> *h ]
A MR sbEsiE, %749 E=2.1x 105 MPa;
w-APRHARA L, X FAR 1 =0.3;
h—— I8 7 AR SR, mmy
H — H HRE R (N B = 2, mm;
A——n# 5 RN (R ARGl ) A5, mm;
R--BRE 4y K45,  mm;
r—REE 5N AR,  mm;
R~ 958 5 89 A 28 25 el 5 4%, mm;
r —EA N AR, mm.
DAL % 77 F=5831 Ny H b5, 2 R605 KRS H0y H/h=2, R/r=1.33, M 1v=3.89
mm, A ;=259 mm, X =6.19 mm, H=4.78mm, r=65 mm, R=87 mm, R;=85mm,
11=67.41353383 mm, A »=2.30 mm, A =548 mm, X z=3.89 mm.
4.2.9 BRBEHEHXAREMN
(DT AR K% ) Fe 5 SEPR I TAE K5 7 F HEARESE
Fe=F, Ji/2ERK.
(2R Fr BEAS1 5 % T AR R 5 7 Fua BT B F38 BE A 1 1) 5 7 Fi.
Fia>Fis, WK,
(4) AE R Fr b1 8 7040 A Lty 53, R X 3 3 1) e 3 s 4% 1 N T
BEYE B34 S A AR 2 1)
(D+d) /4<r1<D/2
(S)E Fr 35 oy B i A o AT AT (RVE A, AT AT L PE — 5 Vi Bl P L
Fi
3.5<(Ri-rp) / (Ri-11) <9.0

43 RRERBN DR

(B2 P B 1 AR B A 3 T/ TR ML SR LI 0 e 2 0 6 (I
3.4) o WL O AIRBUA S IOV RIE N, MR IFIRIAE, 0 fEASM A A
SEAEY) I SRR YIS BUSE AL I, AL ASHRIS A T o 0. 4 X
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1 B e o 151 <9 ol o O = W [ (o 2 T N U T e = N ORI TP S

o)
E X®(a—3x)-y®
1—u? e+x

[
0 ?‘\hlft}"\:llm AIBAIH  AlN Al

Bl 4.3 B 3RS AR R E
A
& ——REE T Wil A M O E HPIRES SR
a ——MHEFEFR AT RS IR P 52 HE S A
e——MEELH /-7 Wi TH P R S AR
e= (R-r) /In(R/r)
Y oMb e e S g oA AR, R B R Y 5 X AR R

o

|
W By

N XN
7 AT

(1 — p?)eay
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4.4 YR R FF Wi ) 23 A
M ECR R, AR AR B2, —ERIVIFN o /e X-Y Aebr 2 L 2
LA A

e P A At

800 I Y = (0= 2)X, B (0 — 2 ) IRMEAR AN, FRATAT I (o — =) tg( — %),
RS Y = tg(a— )Xo SR, WF i MBRDI A A ET 4 O T 5 X 4

AR =TI ELE o HTTTLUR Y X=-e BERHUERTEL, #H Y =— (a—3)e.
SLAR, FRELN K A O MINEL, TR ELNNNER X, SRR
X, AR BB ) LA, FORT G FLETRL, TR AT B Ab D)
RIAR, A SIS R, A0 %0, B SR VIR TR, ST #5 f
AR TR B AR ATHATLLT o 4 B ISR X= (e-r) Fl Y=h/2 fRA LA

E e—r e—r)a h
(1—p2)r > (PZ_[( 2) +§](P}

R—— =0 AT LUK T R 5 2 A7 38 AR AR IR % £

O =

Pe = 0H_Z(e—r)
BT

Frlh: @p=0.34 , 0p=-2067.74 N/mm?
B fUE N B RIRER I — i, AESr S ARIE ) B/ EF N2 A S B 7

_6(r—rpk;
7 nb,h?
X n— BB E n=#N/A
b—— AN B R B B
21tr,
r = n

_2><3.14><25

b, = AN/A = #N/Amm
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Kt op=#N/AN/mm?
HTom e 5VIREN o TE RN /1, BT UARYE BB 158 E W, B A
MERN TN

Ogj = Org — O

Og; = #N/A — (— 2067.74 ) = #N/AN/mm?2
T R B T — R = TR R, iR A s R ), — K
BN LI TE: e T, 15285688 PUE 57 5E I BRIk, X
Jr AT R AL TR CREASE T IR ER 12~14h) , fdiHm N A X P AR B AR I DA
AR ANy, X I SR R IV R T AT W ALAR B, $ R Y 57 Ay, o B AR
AT R E AR K B RS, AR v L B
HEE R R X R ) AN S R VRV R, B DA R A

4. 4 RREFAFMRAMIZER

FORHE R 60Si2MnA . D T3 IE A R B AR AR AE ST, wlEAT RIS AR TR . R Hod
FRIEAT R K L RS & e ER A e, MG OR 0 BRI Bk, o R A e A L v R T M
N 0.8mm. AR PR E S IR AR AL, 8 BTN T R BT AERDS, N T
915 LSRR R 7 A ] L 5% P A BE RV R N 7 o
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5. BN E SRR

5.1 \NBIER B G

MENEL R B R EE RIS AL 3 DN FEARLL IR I3 o L DR 25 X M Bh)
LA ol A 2 L F LA AL AR 7)o

BB ARG R T 2y HLI DR AIR 38 AN A AR 2R 10 . DLAVR . B — IR
Fas A R AR B, DB i R R Sl R AR, ey, J/bMERS, S
B R G FAT A b, SR PAT RS GV IR T A, B 5-1 Wil 1 B 5 ds
MBI E5H o

B 5-1 e iR %) M sh £ 7 B
. 10—BEdEy 2—3TReE R 3—Mall 4y s—RAH o—Mahiis

T—ifEEE SRR iR

BT B L R B2 A2 BA TR LA 75 TH] 25K

1) B R 2115 SR AT RE VDN

2) Bl N B A il 1) A

3) BN A L AR A

4EA R PR R IR .

5.2 \BhA Ryt

BUF B A I B B R, R SR A R T RE SR e L, ASRAS /MK
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Fenh B . N7 I/NFE SR, Bl R AR ELBGE, B 2] 1.3~2.0mm J3 1R
T o

NTHEBEGHREE T, RIERETRED, B a0 — REIEREA
ol ) S R S o SRR A R I T T ) A BRI 2, S PR R T ) A, i
PEER I AN R BT R

B IF 3o 73 TP ICFRAE BN P IR #8858 P A& Hh R — R H o T A, )
FELLE —8. MBI 2 1.3~2.0mm. ARRBTFHAEDJE Y 2mm.

5.3 NBIEBIIRIT SHERERE

®5-1 NBhEBACH T RS

Mahft | Kahbl | fEseis | feaesh | feipy | NE | AR0N | FTHEMN
JrED! | FHHETS L = DY (i b/mm e 71
mm (N-m) n mm d'/mm [/mm o/MPa
160 50 10 23 18 3 20 10
180 70 10 26 21 3 20 11. &
200 110 10 29 23 4 2 1.5
225 150 10 32 26 4 30 kL. D
250 200 10 35 28 4 35 10. 4
280 280 10 35 32 4 40 12.. 7
300 310 10 40 32 5 40 10. 7
325 380 10 40 32 5 45 11. 6
350 480 10 40 32 5 50 13. 2
380 600 10 40 32 5 3D 1. 2
410 720 10 45 36 5 60 13. 1
430 800 10 45 36 5 63 13, 3
450 950 10 52 41 6 63 }2. 3

AU M BNELAME D=210mm US4 <) n=10, D’=29mm,d’=23mm, b=4mm,
I=25mm.
MBI 5 RSEASBEIL AN, P AE B il b 38 S i 72 A st i 4 40 B A
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BB — R AN (10 35, 45, 40Cr %) , FFLFACEE, 2R A& — e
26~32HRC. JyFe iy A BE N FLER TS AT B, AR BB AR 20, o yakdf o8 38 & 11 %
5N AL, N T m b

TE R TR

T B IA 1) F 2 20 TR Z 5 ol R an, B DAE s 347 55 R
JITEEL, AN 7w I AT 3E 2448 hn e Be A8 1 A ) K
RN A R R

A

P—AEBERIA T 5 77, No Bl N hE
d'D'—2 BT BRI N AME

Z— BB H

T — KAWL K FEHE

n—AEBE A EL

h—Aes Vs TAE =, h=(D'-d") /2

e A K

SN
8 x 1000
YO+) ()
B 8 x 200 x 1000 50513
V7 (29+23) x1x10%x25% (29—23)
/NF-<400Mpa

B BL R R
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5.4 BB R

B O A BRI AE A A S T R Rl B E A, AR AR AR AT R B[R] Y AR
RERH, Bk, ZOREEE M R EA NZRGTERE

()8 1 BE 5 R4

(2)A HH IR R ECEIR IR

(3)TEJ BT IR] P9 e SRR N 2 v, ELA R 4 it B P R

(4)Re ARSI e R AAE F 75

(5) BEARATL i e T T R IR 885 o 73 384 171 AN IR

(OIEAL B R BNUEEHERT, A R0 48y V)R

(DEA/NREBR, PRI LR R 14F;

(QFEREANIER TARR BTN, AR RS, RS A RIS B VERE,

(9) R4 B 3 A v B8 R0V i P

(10)EA REFHEMLE, A5 5IAE.

BT VLS TR, BEEEADRH R SEIG AR . PRIk BE A ) A S )

(11 )i R e e L R A 1

(12) A /)y
(13)F BB A .
5.4.1 RS B R~HR g

TR A 7 AL EEEE AR miR R AR A R R, I8 7] DARS BR RS Fr S 5117
BRI, AW IR E B =2mm, R =1mm.

5.4.2 BEE R 5 M\B) BT ARG #

BEE P 5 NN BERE DT sSNA R AR 2. i T T 5, B A U (E,
EHAANS A B3RP0 e BRI, AT [ BB 107 R B R S 04T B
Ik

5.4.3 BE /T RS HE

ARYTEEEEE FAMEN 210mm. ARA 126mm, WITHHIETHUE 16, EFREIET M RHER:
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H62 3, MERRE VI MRS, Hytdu s/ i /ME=305MPa,
5.5 P BB AT
5.5.1 IRIR¥EFETTHE

A2 PR R TR 45 £V B 1 RS 55 AN A B8tk 11 22 1) 14 TR RN Pl A2 326 P B R
FERE, EDBRALESEAE N A . B IR TR IREE VR R R, 5 REE K
AR, — KT

Tj=(1.5~2.0) Temax

qrb, RE 2.

A5 T=400.00 N * m

552 BHEEEBREESE T

H IR A LA WIS k 52 450 S R AL B KRB FE PR, ANATREIRME, o TER
BN TAE RV [ N BB ROt TE R, DA0E PR B PR 25 BH S 25 B 1 BHJE BEHR L4 T,
— Al N AWk N

T, = (0.06~0.17) Temax

0 0.17, W AEFEIH5EAS H Tu=34.00 N-mm

5.5.3 Fi'EH%E T,

IR S AE 2RI AR R TR . BETCR I, TaH3hn, LIRS R Js MR 1
Jia#s, KAHRE . ER Ta ARCKT To, & WIFE S A TARRE, FHEL RS RS2 A
fE I AR, i

T, = (0.05~0.15) Temax
B 0.15, i A THEAS H T=30.00 N-mm
FHA £ NI 2 AT 42 M EE 1) 58 X ko =< 13T=5200.00 N » m/rad
5.5.4 WARME R
1. BiIREENREMNE
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d
Ry = (0.60~0.75)
44y d>2Re+S0mm, 75 RoBX 33mm, U 2R,/d=0.523809524
2. EERIREE B TIERAT P,

_1000T,
z= Ry
1000 x 400.00
P, = = 1212121 N
33
3. BNEIREENTIERTT P
_Pz
P=7
1212121 /AN
T OHN/A
A Z NI IR R RN FER 3.9
HL 7=#N/A
3 3.10 EIREEANBAYIEE
BE¥E A 4% D/mm 225~250 250~325 325~350 ) 350

Z 4~6 6~8 8~10 ) 10

Kl 3.5 FHREIRSS
4, FIRHERT
(D EFEMEL, TRV
AR U B B 5 5 0 E ) CHLBE Tk B R #t) SR 65Mn 935 AW 22 , 1% 5 3% 22 B 4% d=3mm,
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0v=1620MPa,[T]=0.50,=8 10MPa.
(2) iEkFEHEGett, THE M R

R Rk FE st
F=3.11 EStEAEFERSEE
d/mm 02~04 0.45~1 1.1~22 25~6 7~16 18 ~ 42
C 7~14 5~12 5~10 4~9 4~8 4~6

W Esett C=4.00 , HhE R K=(4C-1)/(4C-4) +0. 615/C=1.40

(3) #esmfEit i 244
’8KFC
dj =
TT]

g 8 x 1.40 x 12.12 x 4.00
b 3.14 x 810

= 046 mm

HEORI d 5k, GH%.

Joep F 3 Pl
_T
"R
_400.00 _
F= 33 =12.12N

H14%2 D,=Cd=12mm; %}z D=D,+d=15mm

(4) WK Si @y = 2arcsin. - = 3~12HLGj=3.981°, MAI-2.29 mm
(5) WIEETHE

AT NI

1000k ,

kK=——
REZ
1000 x 5200.00
= 3 = #N/AN/mm
33¢ x #N/A
(6) TR W PE 2L

_ Gd* 83000 x 3*
- 8D3k 8% 123 x #N/A
A G NS MERE L 83000Mpa, [FIZE MR 15 45 G b A Sz 4 0 fot 2435 U 3 35 4 20 B
H i=HN/A.

= #N/A

n=i+ (1.5~2) =#N/A
(8) HAFAE | K TAEE 1 T B/ ME R
Lmin=n(d+ 8 )=1.1dn=#N/Amm
X 8 =0.1d=0.3mm, Jy7EE pE 2 [B] ¥ (R B
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(9) HE LB E

A]=P/k=#N/Amm
(10) 33 HH&Z

16=Lunint+21=#N/Amm
(1D)FE AL &

4]1=1000T,/(kZR0)=30.00 *1000/(#N/A*#N/A*33)=#N/Amm
(12)3 3 22 Ja i) TARE R

11=10-2 |y =#N/Amm

5.5.5 MBI AR T MBI B I SR A

B KH A o MRGR R TAER LR 2=21-21,=#N/Amm BX

) I, ~ (H#HN/A
a = 2arcsin (—) = 2arcsin (

2R, 2 x 33) = #N/A

5.5.6 FRAZGH-5 MBh AL BRER O34 118 BR

A =R;sin a =#N/Amm
A R AFRAZEE ) 2238 RSF, B R TR 39058 1) 22 36 A2 U 34mm.,
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6. BER/E L AMANZIT

6.1 EEHEIT

JE A e B35 A% 7007 S £ 1 LT RS

% A2 B A K BB E Gy, ARSI , ER R e i s Nl B3,
Pt LLE 2N WS JERRAE kS, (HIXPERR N SO VE IS FAE B S A% (1 0 B i A2 v e E H Y
Wt R 5, A8 AR BRI B el 2 BRSO rh R B A% )77 oA sh =

6.1.1 R~TH# €

WA R Gas EESHET, CamE 1 EERNIME, SRR A S
RIS E T KT o EEMIME=D+Q~5)mm, EHMHNIE=d-(1~4) mm. A&
R 4ME=215mm, K 5 [ P AE=122mm. R A% 19 )5 B2 i 2 BRI DR R A

(DIEEL AT 298 1 i &

FOR AT A2 05 K1 o B DU R IR SR

(2) AN H A BRI

JEAEN R LW R, PARIEFE 2 ARG O T A2, s & &
T IR 7 B AN BE SR P IR 5 R K

FrbL, AR —BA/N T 10mm.,

Aveil, RIS R DY 15mm.

6.1.2 E& M e =mER KT

FEAE ™ 5 = PN ORUEAE B 5 4 BE R PR B BR AL LN, Py 858 70 B i o ) 70 185
Sl 7 e 1T AN -5 M) £ SR A8 ) i T AR 7

6.2 fREN it 5E &

JEEL A AL ) 7 A & S ae ARE I Eh . ALshfr—im S B S at s liEE, S
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IEREARERE, WRE V)M E, —8AmE 3-4 41, fH2-4 v, B 0.5-Imm, A
OO B Tmm — F5C p S S A T 4 T e S SRA%R B A A2 098 1 i 1 s kA T A 5 70
B, A R ISR AT T A B T
sk Beit it 3 AAEsh ) i=3, B4 4 Fon=4;
 6-1 PRENET RS HiA%

mm
& 2 2.5 3 (3,5) 4 5 [ 8 10
d max 2. 06 2. 56 3. 06 3.58 4.08 5.08 G.08 B.l 10,1
min 1. .M 2,94 342 3.92 4.92 5.82 7.8 9.9
max .2 5.4 6. 24 7.2 B2 10,25 12.35 16.35 20 .42
d,
min 3.7 4: 76 5. 7B s 71 T.71 8.71 I1.65 15.65 18.58
max 1.2 1.4 l.8 1.8 2 2.2 2.8 3 3.44
K
min 0.4 | Is2 1.4 M ] 1.8 2.2 2.6 2.96
r max 0.1 01 0.1, 03 0.3 0.3 0.3 0.5 0.5

i, REESRRAE MG,

(—) A&7 v 85K RAF B
FEAE A B 7 B & A s AR T RS . R XHALE DR R, g e —
s AT e fE A b, S — o IRET B S8 A, e A mmE, — &
B 3~4 4, MR E 3~4 NIRRT A, R By 1~ 10 2mm, ORUEICBEA 2% 1%
[ A R 5 5 40 85, SR R 1 5 AN 22 T DR S R T BT
AREITIEH 3 AAEBh ., TEEH 3 AMES A, L3 U R
g i B AL L=58mm
L LI EAE d=6mm
&3 v 55 % b=15mm
&5 v IR JE h=1mm
&30 v I8 JE A B 242 R=121mm
&3 Fr AR & E=2x10°MPa
(=) A&3h v R E R
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XL R IPIRGLE 08, SEE A TARRESE R Filionlidie 3 Mkim s
D& GatRs B E. RSO ESR, ERGHMIRD B, s iRt E =0,
TEF &30 R B E (1 77 P=0, b A& G 560, Mu& i e SR MR 77 F=0,Br LA 3 Fr
8 710=0

Q) Ai P N A o AR B e AR B B ) AR R A KB £ finax

FI0RC AR AE T AR 8 4 i 2L ol A R PR IR 6 o I AR 30 225 40 A B 1) RS T 2045 21

foaxe BT RS AMEEIHE, M F=0,85 KN )l R e
3

- 2
ﬂ%%ﬁ%ﬁ%ﬁﬂ@%ﬁ%ﬁﬂmmo%ﬁ?i%%@ﬁ%%ﬁ%%ﬂmaﬁiﬁ
(K fnax /1N, ABALEN R 3204640, N oA B AT AT BEAT RIS D0 1k R KB By 17 9
.
NREE ) | s FAS WA

AL e A /AW

WRYE LR, A THE 3 Fh 0L RSN A K AR B Fr i BNy S T
fezh Fr AR L :

1= - 15
5E 1=49mm
%77 Fr 7S HEE NI

W 1=2349.46 MN/mm(fiPEHE 1,=12796834.34 mm*)
DAV > S, #8it2sR £=0,Te=0, H2A(6.4)8(6.5)7] %10=0
)R A A 2 o A il s MU E, Te=0, BT Al A fuax=7.62mm, 7] F 24

(6.3) I SR RN /72
3

2
1

_ 3% 7.62 % 200000 x 1
B 492

A e, IEAEE) CRWl—%4) SkAEE) (FRKIPL 5 fine

=1904.21
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HH DR B A R B AR B SRR DL, 3 RGT BETHSL R R =4 13mm
NREER

HA(6.4)
3 6
= % — 5 +
3% 7.62x2x105x 1 6 x 200 % 7.62 200
- 492 T 3x3x121x15x12  3x3x 121x15x1
= 740.92
S A R A -
H A (6.5)
3 6
= % + ——
3% 7.62%x2x105x% 1 6 x 200 x 7.62 200
- 492 +3x3x1mxlad?_SXSxﬁleX1
= 132322

L A SRS RS, T B S R PIRBL, g 80 4K,

W& BN B TR AEAE R B A AR IRE, MR MR B, BERELS SR
A& N RIFEES AR B fel, RIE BT AR E £=1.63mm.

H R 718

= 1)(

§

e — 2349.46 < 1.63 = 3829.62

6.3 BarmARIt

Bt e IRk [ E - -k, W e BRI - BB A R . A
I A e e B A BT (K SORSE R

6.3.1 A& 2S5V My =R A )

DRI ] o A J R AN AN E 2R T, B a4 % R E 2109 3~5mm T &
FLECE R BIAR e AR BT /NBR R KB G s et s OB 5 3 82 )5 00 dmm MR S # 2k,
AR . BBk BIVELS, TR, fuiE. SRR

2)iE REFA R . Oy 7 OINSRE S AR R, B A TR B3 U 1 B A BN
A XU o
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3)XF R T 8 s A KR R T A PR, RO R R, B R S A e LLAR R
5 R B AR L O R 3 o A A e AR AR . A BTR A 2 4> 05 [ [
A S B X 8 A A X

ARG i (A 58 3 SORAE B AT R I RSTRS JEE

6.3.2 BEai 5 CIRIER IR IEI

3% GB/T5783-2016 (/NAkiZFe SURA) EHE &85 5 CAERIZR N M10
X20, HEH9 P,

6.4 BT RE

XT3 BALAT 2 B R S M e i 2R

D73 BALAT NEAT BRI S MW, Ao B AR5 dh AR, el 1 4
7R, o BAIR.

2YNAE Iy BEATAT SRHUE 5 R B XS WL AEIE 3 EA R AT .

3) 73 BALAT P i vt EE L RE TR, A% N S AT T IR I R i, Hm A
KT 0.2mm.

4) 73 BEALAT (SR AR R RRR A & . AT FSOK,  BLBVNEEBE M. 5)M
0 G AE iy TR BN IR PR BT A R 80 F3 4 Y i R AR 2K 7T

6) N T FEmEEEAGE T, DR BALAT S SRR R I AR AR, F BASEX

IF ESATAT 2 el 08 ARBRANAR M IS AN 35 S5 Hh B B 30 T BB A 2 9 131~156HBS
T o

6. 5. &I

SR MUSORINAT ) 2B R RE P B, M PR B . SORIA R 3.0~4.0mm
IR R TN 22 . AT RGN, B 68 NIEDRE R 50 s . A S8
HWHEGSEEMNIEE R, dfe, 25 CRHNEgEA.
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a)

K 6-1 XL
SRS INET (23 RSP R v, T EVE 2L o SORM— B AT 3.0~4.0mm
IR 2R SR B AN 22 o AT ISR IAIE I, QB AE A0 ET A 00 RASRAE RS 3A AU B SCHE 3R,
B a s DR G R R SER

K 6-1 ML
SRS INET (23 RSP R v, T EVE 2L o SORM— B AT 3.0~4.0mm
FRIBR 2R SR B AN 22 o A BETHIe B SZAR I I, QB AE AT w00 DASRAE £ 2R A0S B SR,
LA B P 5 38 5 S A3 2 TR FR) ik 1 1] B

K 6-1 HSCHEMIE

-38-



7. BERARHRAHAE

7.1 HRAHA

IRE B G 2R YN 2 2 0 53 F RIS B A 380 3 XE 2 R A — B0, &
T EEWRBR, ZETEARTARTEMA. HTEAREHME, HibE G
PNV T e ZR BRI . AR AR AT, — R INE RS & 3R M ARG R,
73— 77 TH A& B BEAOE UL IENLIY « B A 2R N LI 3% 50 B I B 75 I e IR AN (R AT 2R
51155 W S W & 1717 = W WA B3 =11 7/ L W W 271 7 ) s v o

BS A R NG B A2 1) SRS

(1) W AIEN, BiZE—BAE S0~I150N JuE N, BRERKT 150 ~200N;

(2) BEWRATFEXNHF 22— R 7E 80~150mm G N, S8 KA 180mm;

(3) BSBATREN BEEE, DAORIEEES A BE 4 70 Bl 1 B AT RE v 2
(4) A XS EEBAT AT IR &, AR IR NI R 52 773 K453k
(5) BLEA 2N RN
(6) fEENRFE S,
(7 RENHUIRS) S 2 B3R TN B s (AR TR AN S R i F AR & AR
PHUMEIR N A AL RAESIAI G R R AL, FLALshaiffa i, TAFn] 5,
BRI, RER, IR EFER AN HIER T, BRI R,
A WA, M2ERAEZ PR LR sk, HEamRE, PREAE.
AU HE SR T S AR AN, RABUE R EAN . BRIV A
W=
(D WL, PRteah@cRs, mE/D, MELME, F5 R R, A
BHER, AR EMAELRNAIY KR SHIRS T A B 5 i
(2) "B G ARG FAM, A] DARRR R BR BT AE 4% 30 &7 AR ) 3h s, TR T
BUEREBENA L BRI AL N H 2, BEaBERIYIH EG . TR, &
ARG K
a,=120mm, a,=50mm, d,=135mm, d,=67mm
¢,=50, ¢,=50mm, c¢,=21.4mm, b,=50mm, b,=95mm
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7.2 BEsERITIETE

PEBRATAE S BB HATHE S, M TAEATHE S, 40K«
— — c2\ azbpd3
S—Sl+82—(SOF+ZASCl)—alb1d% (3.19)

K, Sor AA B HIAA N A HATHE, B Sor=3.5mm; S B RIEAR I E HATRE S1 —f%
A 20~30mm; div DA ERA TR ERS: Z NEBAEE: AZ NEERDTE

0o 8 B T TR) (T R B, B AS=0.85~1.3mm, H{AS=1.2mm; ai~ az« bis b2 Cis

co NALA R T
5. S=131mm, S;=27.77mm, &%,

K 3.6 BURIRAN IR

7.3 BRI E

AR 1N

Fr=—+F, (3.20)
1
n

X, FONRE G0 B, RSSO A e k77 i8INS & B L,

2
i, = 20 R, RS N=80~90%, HLKE: n=70~80%: i

>
abyc,d,

[BIAZSAEE 1. 2 I AP/ (AR T, AERTD BETHIN, Al RIS Z . F'=1875 N (HI ST

- 40 -



PRI S E)) , 12=43.26, N=80%; I
F=43N.,
E%
B EASITER A
05 .
L=—(C1%x )
A,
Fi NS AR EAERS TEEHENLSIEE ), Fi=5927N
AN\s-BS G 3% B BER T RIBE, L 0.9
W1=8777]

-41 -



8 M\EhahaY 5

1. &M

40Cr VR J5U AN ) A T 38emr ORI e AR R b o iR B 220, T8 40Cr R -

2. WEHIER
d> A3 P/n

A, AR S ZEEILVE IR B, WA 3.11:
R HE I URRR [T & A E

HEIA R Q235-A, 20 Q275, 35 45 40Cr, 35SiMn
(1Cr18Ni9Ti) 38SiMnMo, 3Cr13
- 15~25 20~35 25~45 35~56
A 149~126 135~112 126~103 112~97

B A=100, n NHIF)EE, n=5850r/min, I
d=24.87 mm, H{ d=28mm.

-4D -



S

ARE G RGBT, RIS BAEEE, BSRMEXERSHE | A RB0T
HIES G s R MM RS H . ASCH— BRI 13 G an R R SR B N AMES & A 1) R R
W B oBRBERIUEDHT GRS NI RO &g TR Ea . EfE
T EERNEMEAUE, REEES BRI VT E RN RS HR & L5, 5t
SHEATRZ, 13 M SBERT G 2R . B R ROR S it DL = 3 5 1 it
BEAT SR TR Z JR 3 HAT & 2R MR . 2R T 1B & A R EF A4 Bt

HrbtufE Wahia e, W MNEhEL, MshEsritt, B NShEN it EitE

WSBOREEA B S TE . et A B TR A S 8ot AT =& A 4% 1 m 1A .

-43 -



& % X W

(1]t IR REE G [M] B RS R 2005, (8) . 106-111

[2] 8T R4 GEMRO M . AU kL. 2004, (8) . 62-68

[3] x5, IRAEwt IM] L JEHE RS H R, 2001, (7) .98

[4] rhde N RSEAIE E SbRME. 6B 7258-2012 LI BT % aBALK M [S]. hE s
HAt . 2012.

[5] bt N RILFNE E R ARUE. GB/T 93-1987 Arutsf g [S]. v EAxvE ik

#t. 1987,

[6] rhie A\ L0 E E S bRdE. GB/T109-1986 ~F-ki24T [S]. rf bR itk 2012.
[7] rpfe N R IR E [ S britE. GB/T872-1986 i TS84T [S]. o [ Axdfk Hi A, 1986.
[8] rhfe N RILFNE [E R bruE. GB 876-1986 =5Uoil4T [S]. A E bRk i iiAl, 1986.
[9] rhfe AR ILANE [ S bpifE. GB/T 5783-2016 NSk ke 4iBar [S]. [ brik iR
¥, 2016.

[10] KfEsR. RERE SRt EE [T] . P EFEARF ™M, 2019. (8) . 58-59

[11] 20l xiiE,; BiAh. SEaStae o EorEmms [J] B FEER S50
#t.2010. (6) .25-26+52

[12] MR205%. FoMRFE B Saspa R 5 [J] . Rk 5 24 TR 2016. (8) .83-85

_44 -



	1 引  言
	1.1背景和意义 
	1.2离合器概述 
	1.3离合器的作用
	1.4离合器的工作原理

	2 离合器结构设计方案
	2.1设计参数 
	2.2离合器设计满足的基本要求
	2.3从动盘数的选择
	2.4弹簧结构形式的选择
	2.5压盘的驱动方式

	3.离合器主要参数的确定
	3.1选取摩擦片尺寸
	3.2滑磨功WD的计算
	3.3温升速率HR的计算
	3.4计算压盘质量
	3.5计算压紧力
	3.6摩擦片的单位压力
	3.7摩擦片的平均摩擦半径
	3.8离合器转矩容量计算
	3.9离合器基本参数的约束条件
	3.10离合器间隙

	4.离合器膜片弹簧的设计
	4.1膜片弹簧的结构形状特点
	4.2基本参数的选择
	4.2.1比值H/h和h的选择
	4.2.2比值R/r和R、r的=选择
	4.2.3自由状态下圆锥底角α的确定
	4.2.4工作点位置的选择
	4.2.5分离指数目n的选取
	4.2.6小端内半径r0和分离轴承作用半径rf确定
	4.2.7切槽宽度δ1、δ2及半径re的确定
	4.2.8支点半径R1和压盘加载点半径r1的确定
	4.2.9膜片弹簧其它相关约束条件

	4.3膜片弹簧的应力计算
	4.4膜片弹簧的材料和工艺要求

	5.离合器从动盘总成的设计
	5.1从动盘总成结构
	5.2从动片的设计
	5.3从动盘毂的设计与花键校核
	5.4摩擦片的设计
	5.4.1摩擦片上开槽尺寸的设计
	5.4.2摩擦片与从动片连接方式的选择
	5.4.3摩擦片铆钉的参数确定

	5.5扭转减震器的设计
	5.5.1极限转矩计算
	5.5.2阻尼摩擦转矩 T
	5.5.3预紧转矩Tn
	5.5.4 减振弹簧的设计
	5.5.5 从动片相对于从动盘毂的最大转角
	5.5.6 限位销与从动盘毂缺口侧边的间隙


	6.离合器盖总成的设计
	6.1压盘的设计
	6.1.1尺寸的确定
	6.1.2压盘凸台高度的设计

	6.2传动片设计与校核
	6.3离合器盖的设计
	6.3.1离合器盖设计中应注意的问题
	6.3.2离合器盖与飞轮连接螺栓的选取

	6.4分离杠杆装置
	6.5.支承环

	7. 离合器的操纵机构
	7.1操纵机构
	7.2 离合器踏板行程计算
	7.3踏板力的计算

	8从动轴的计算
	总 结
	参 考 文 献

