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ABSTRACT

The development of the aviation piston engine can be divided into two phases,first from
the first flight of an aircraft to the end of World War II.During this period,piston aircraft engines
were about dominant;The second phase is from the end of World War II to the present.The
current universal piston engine is widely used in fixed-wing aircraft,hang wing aircraft and
unmanned aircraft.This is because of the low power requirements of such navigable aircraft,the
use of aviation piston engine,has good economic and practical value.Therefore, the use of
technology and sustainable development, is a must.

Reduction gear is also very important in aviation piston engines.In some piston engines,to
simplify the structure,reduce the cost and reduce the noise,a reducer is installed between the fan
and the low pressure compressor.Therefore,the design quality of reduction gear directly affects
the performance,life,reliability,maintainability and cost of aviation piston engine.

In this paper, the original design parameters of planetary gear reduction device are drawn
up by referring to relevant literature,and then the design is completed.The cylindrical spur gear
is selected as the core part of the reduction device in the design,and the strength correction is
carried out after the structural design of the gear is completed.Then the bearing and sun wheel
are designed respectively.And in accordance with the design results of the assembly drawing
and 3d mathematical model,and finally through ANSYS software on the stiffness of the sun
wheel finite element analysis check.

The reducer designed above is optimized on the basis of planetary gear
reducer.Generally,planetary gear reducer has two output degrees of freedom.In this paper,the
outer gear ring and casing are designed as one part to limit one degree of freedom of planetary
gear reducer.So that it has the advantages of large transmission ratio,large transmission

efficiency,large bearing capacity and good coaxial.

Key Words: Planetary gear reduction device; Spur gear; 3D digital module; Finite element

analysis
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PR ELAE TS R B o5 A BT, XTI AR AT e fe R A S, L E
JENRMP . R EE RS, DR B FIAE oy BB . NS0 FIAT 2 A e Yo
AT BT
2.1 (TR E

FT P 2-1 WAL, ASBETHRIWIZD J7 50N« 3% 28 il e N b s A\ b e 8 22 5 — i
KFR%E, RFRFewie 5T 2R LRAT B semi &, FIRAT B8 AT B iide 540 ik el B
WAy, ANk R SRR — RO EE . R, 25— Zid ke B A AT AR RE AR
AN R PSR R R R B A N K B - KPS 5 58 iR BAT B EAT B
WA HIMA AR IEZ) ), [FIRAT B2 AT B i se 5 Ak B A 5, R he B 1 S ik [
SO E A, ks ot A B AT ARt Bl AT € sl 70 1 el -
KR RTEAR AR, — AT R0 B A N B RS A SO S T S LI B
PRI, IR AT 2R E R — N E B

AT B IRIR S B T BRI, = 3, B JUTERASE QTR

HERRNEIRES, LA GUT 2R T 2 50 70 e, JRRAWIE M o = 20°1 E
WHALZ . KBNS S 6 2, MMEE 7 RW. RRAPRL. ThRE S IRAL BRER LK 2-1.

— /ch T —%c?

TN

LL' |

\Zal =

_I\Zbl

I
L
!

.__l'\sz

K 2-1 THITRENRME TR
1\ Zoy —Z0E KBRS 20 Zp,—RIEE NGB 3. Zog—BATEINEE MEINATELE 4. Z,, ~JiiE K
FA%S 5 Zp, R EE NN 6. Zo AT RN E KA NAT B 28
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% 2-1 WEAM R PERE S AL PR SR
OHhm OFhm T
it Wk HbFT i o

(MPa) (MPa) KGR

KPHE 357
BIREEK
20CrNi2MoA 1400 6 %
. (57+4) HRC
TR 294
R
Wk # 42CrMo 780 255 7 %
262~293HB
2.2 WIREE R 43 B

AL A& T ORAE Dol 22 B AP ER T 50 VA ORI AR AL, PRI 754 — — ekt B B4R
AT, — SRR LU RS KT =Gk b, WAk By, = 3.53, My, =i,/iy = 3.18.
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$ZE  (TEERSERT
31 (TR AR O

WRAEAT B i Fe AL s Lei, K BME A S T 5 A 3, WIS 58— Gufesh i s 4L rg A [
0 PE e b (1 A AR BORIAT B G %0 g IR B P82 AT B R AR A S I AN B R 23

WMORF T 20— KB Fe thifea, B Fe BN Z,y = 17 AT E R AL AR n, = 3. WEDE
A Pl A B 2y T R 2R A5
Zbl = (ixl - 1)231 (3-1)

S5 Z, = 43.01, A5, WZ, = 43; SN EENENBE TR G, R szbr
Hig 18 -5 25 58 Wi [E X LU RS 2240, (H R SEBR AR iy (B ATSE FoAL Bl LU PR fi) 152 22 X [R)YE FH A o
R () O 25 At B2 SR AT SRAGAT B A # e o A Z o N

ch — (Zblgzal) (3_2)

S HZ, = 13;
FITSRAF I Zey P& T3 Ry AR 67 B e A (AT B AR AL 3l 25 18 B H 22 R 6 A
RN

B =C (33)

. C—34,

22061 X, 3-3 THELLE BN 30 i 2 ER

BUER R N i a BUNZ,, = 17, Jik tbiy, = 3.18, # AR 3-1. 3-2. 3-3 A5

sz = 37; ZCZ = 11;
32 RIRERENRETESHIHE

3.2.1 =R % BITE N ARYITHE
12725 S P PRI A 3, R RRCAT Hy R SR B 5

3 |2KT1YApYsaY
M > fm (3-4)
s K—#ifar 248, — Bt ERELK = 1.1;
T, — R B F et E44E, T, = 800N.mm;
G, — T REL, THEN e, = 0.4;
Ye.— WL RE, HGRHREAXR, &HS%HCHROR 3-1 ATifiE Y, = 2.7;
Yo, — N MEIE R E, ARG B A AL BNy B . B 225 30RO 3-1, Y, =
3.5;
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Y, — RS iR E A ARM. AT RS

0.75 cos? B, (3-5)

Y, = 0.25 +

€a

A e ,—HEE, HHIHR e, =15;

HASHIA Lk, 20y, =073,

Zy— AT RENEE ASCHERIZ, =724 =13;

[0 wl—HFRIF s AR AR PR 5B, 40Cr I JE IRARFR[ 0 4] = 780Mpa;

S H m=4. 2mm, A iERm; = S5Smm;
322 ZHRBIRREITENRAERBHE

o5 s B B I BLZ, = Ze, = 11, T; = 800 X 3.53 = 2824N. mm;
HAF 34, 258 n=7. 156mn, A C%Hm, = 8mm;
33 WEREARTHIHE

WAL B R G RIR A A R 2 R, Horh UG BT 1A 8 T d e B o a 905 238 T
R R R LN ERE ST, NAE s PRSI A Fe 4 . ELA R IOHE e B — R AL
U RES Er - PG I R ST 0T BER - RN A ANk ST N = R 237 itk T PN o N i E
ELA R AR AT
LA RIRE AT 58 A S A SR WL R R 31
®3-1 BERBEEREER LA RS TR RS

THE 4
e HR THE UL

Zal Zb1 ch ZaZ ZbZ ZCZ
1 WAL yA 17 43 13 17 37 11
2 B m 5 5 5 8 8 8
3 JE 154 a 20 20 20 20 20 20
4 gl p=mm 1571 | 1571 | 1571 | 25.13 | 25.13 | 25.13
5 W T R 3 hZ, 1 1 1 1 1 1
6 Wi = R AL ch 025 | 025 | 025 | 025 0.25 0.25
7 oy EEE EAR d = zm, 87.55 | 221.45 | 66.95 | 140.25 | 305.25 | 90.75
8 Ui T h, = m, X h%, 5 5 5 8 8 8
9 it hy = m,(hi, +c) 625 | 625 | 6.25 10 10 10
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10 W TR B4R d, =d+ 2h, 97.55 | 231.45 | 76.95 | 156.25 | 321.25 | 106.75
11 WAR [ B A2 d; = d — 2h; 70.05 | 208.95 | 54.45 | 120.25 | 285.25 | 70.75
12 W v R b, = dp,a 60 60 60 85 85 85

34 —RRIREEITERLHEZITIHE
341 EAEITE

LA & B

R

T
1 , ,
€ate1 = o [Zal (tan (ap1); — tan o ) + Zeg (tan (o), — tan atal)]

d
17 % <tan cos™! <( b)a1 ) — tan 22°24'5.3">

2T

(dal)al

dp)c
+13 % (tan cos™! <((d b)) 1 ) — tan 22°24'5.3">l
al/cl

= 7x(t 1 (8292Y 4100
_211[ (ancos (97.55) ' )

67.32
13 x [t -1 (—) — 0.4122)]
+ ( an cos 76.55

=1.44 > 1.2
2. WG E AT

d
Zey X <tan cos™! <( b)e1 ) — tan 22°24'5.3">

8b1c1: - E (dcl)cl
d
— Zp1 X (tan cos™! <( bJot ) — tan 22°24'5.3">l
(dcl)bl
_ ! [13 X (t -1 (67'32) 04122)
~on ancos “\Zgs55) "
43 X (t -1 (201'32) 0 4122)]
ancos \o3145) " 7
=163>12

342 BEEHERIME
ZAT RINRAL S O T [, ORBRAC N ot TR, TR NNEIE, TSR
CRIRAI &S,
77)1( =1- (pX
8
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A X —A7 B AR B 8 I U5 50 AL Bl vh B H0 A G S 4 2k R A A,
(p)( = 2901 = QPqc + Pap

-23u(7+7) * (7 7).

1 1 1 1
= 23 %0075 x [(17 13>+<§_E)]
= 0.032
Jir A
nt=1-0.032 = 0.968
Arfp— AT BEEE R 2L, p= 0.05 ~ 0.1,

W47 B ARG & RN
1— & n' 142520968
- - = 0977
hET 1+ 252
Zy 43
it =2l Z =252

ab = 7 T 17
343 WHE S BERZITE
1A &
C1) UK T Ao o oo P i B

BEfph N J1 3 AR oy
’ F, (u+1
O = Lulalely [ (u )

= 2.44 x 188.9 x 0.78 x 0.987 X

43160 144 +1
140 X 66.95 1.44

= 143.69MPa
RFE B i 45 S S B o

OHg1 = ZBGH\/KAKVKHBKHO(KHp

= 1.02 X 143.69 X V1.5 X 1.06 X 1.303 X 1 X 1.1MPa

= 221.35MPa
7R R Ui A T A S oy

Oty == Zpony/ KaKyKygKa K
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=1 % 143.69 X V1.5 X 1.06 x 1.303 X 1 X 1.1MPa

= 217MPa
IR BHAEC 42k 08 7 22 4> RS
OHGa1
SHal = K = UHhmZNTZLZvZRZWZX/UHal
al

= 1400 x 0.9 X 1.06 x 0.98 x 0.99 X 1 x 0.989/221.35 = 1.39
T R B R 2 4 RS e

Sy = HGL _ IntZoZyZrZowZ
Hel = 70 = OHhm4NTALAVEAREW X/GHcl
He

= 1400 x 0.94 X 1.06 X 0.98 X 0.99 X 1 x 0.989/217 = 1.32
HAH SRS AR R BIE IR 2-1 L& RS, AR ATR, SNk 5 )
A 5 P 2 T AL SR P LR
(2) RS 98 o7 i S T 5
KBAFEE H N A 0 poar

F
OF0a1 = ﬁYFSa1YSa1YsYB
43160
= X 2.35 X 1.54 X 0.747 x 1MPa
60 x5
= 72.1MPa

7 S5 M B 175 A 0o

t
Opoc1 = %YFSclYScleYB

43160
= X 2.32 X 1.66 X 0.747 x 1MPa
60 X5

= 76.7MPa
j(BB?F/lﬁ\%ﬁ Hﬂ&jjo'pﬂ

Ora1 = Oroa1 KaKyKpgKreKrp

=721%x15x%x1.06x 1.252 x 1.15 x 1MPa
= 165.1MPa

/i—ré?a%%ﬁ Hﬂ&jj(ﬂ:d
Orc1 = Oroc1 KaKvKpgKroKep

=76.7x1.5x%x 1.06 x 1.252 x 1.15 X 1MPa

= 175.6MPa
K PFHE P B LA RSk an
OFGa1
Sra1 = P OFhm YsTYNT Y srelT Y RrelT Yx/OF 4

Fa1

10
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=357 X 2 x 0.881 x 0.96 X 0.97/165.1 = 1.54
T RRPIE L L A K Spe

OHGc1
SHet =~ = Othm YsTYNT YsrelT Y RrelT Y X/ OH.q
He1

=294 x 2 x 0.91 X 0.96 x 0.97/175.6 = 1.83
HAH SIS HM A BIE IR 2-1 KBRS, AR R AR TR, SN 5 )
DU SR T T AL R L LR A o

(1) TR 35 3 51

LA S TS A SRR, JCE B MR M T 2-1 K B 5% Sk
Ty 7
L4l 87 13 3 A (B oo

Fo (ut1)
Onob = ZnZgZeZg bd, U

= 2.495 x 188.9 x 0.78 x 0.987 x

o

43160 2.722 -1
MPa

140 x 221.45 2.722

= 319.55MPa
145 P A o

Oyp = GHOb\/KAKVKFBKFaKFp

=319.55 x V1.5 X 1.07 X 1.17 X 1.1 X 1.1MPa

= 481.683MPa
A7 P 10 A 5 P 2 4 R S

OHGb1

Sup1 = = OnmZNTZLZyZRZWZy [ OY )y

Hp1
=780 %X 0.94 x 1.11 X 0.96 X 0.85 x 1.11 X 1/481.683 = 1.53

HUAR VLA L TT R, 0 A B S S SR R A
(2) YT RRAE I 5
SPGB SRIETR, BOOEEUT S BOR RO LT 2-1 A NIS %R

s
5 5 B 1 S A B

1
Orop1 = %YFSblYSbleYB
43160

= A0 < x 2.053 X 2.65 X 0.679 X 1MPa

11
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= 131.45MPa
1 8 S N DT oy

0rp1 = Opop1 KaKvKrgKraKrp

=131.45 x 1.5 x1.07 x 1.143 x 1.1 X 1.15MPa

= 305.05MPa
4 P8 1) 25 9 B 2 4 RS g
OFGb1
Srp1 = S OFhm YSTYNT YsrelT Y RrelT YX/ OF 1
b1

=255 x 2 x 0.91 X 1.03 x 0.96 x 0.982/305.05 = 1.48

MRE VA5 TN, 14 Bl 1Y) 2 ot i B e 0 A2 DR R R )
3.5 ZRBIRRBITESRARITHE

AT BN H BT B ITEMN SRS — R AT B AR A AH R, X AN 3 SR
THEE R

LA MG &R T

A, €apcn =1.55;

WA S, epaen =2.02;

17 BAB M5 %%, = 0.968.

PR SR R

KBHEE, Sper = 1.21; Spgp = 2.27;

ITE#, Syo=124; Sp,=191;

Vi, Sy, = 1.33; Sppy = 1.66.

12
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FUE  BIREEWAHARNIEIT

R AR E N EERM 2 —, E N E IR SOR M 12 30 N 5,
TR LML R BB ). WP R E 2, MISHAICRAFE AT 70 B4, dhih. A3
BT R A Bl B 4% H AR BUE DL ] 4y =28

1. B BEAR 3 e 0 AR S AR

2. AEF R AR HT A AR R BUREUR NS R

3. Ul RARSZ S AN A B

AT Il 7 B BE AR A SORSZ S IIVE R, DRI R F A Sl dk A T 150 18T,
4.1 SHBVLEMZ T

HHA ZE A VT 2 B BE ) 5E HH A ) B B0 0 TR RGT o S S5 R BUR 2, £E
WP — i i 2 LA 25 1 B G TALROIN T, b BRSO R T 46 00 2. B b
(PIEAE N E AL HER, [H e TEE; 3. M2 DSBS, HRNTERRREE N 4. F
L T2,

Hh BN FRR T ARSI B I ELRAN, YR W TG E, FRE SRR
7 ) 0 JE] [ 3 o] S F AR A BN 52 o R UE AR Re S R A e A, s I A AR
ANTh B A AR B A AR, il B P R O T3 A B A AR

) ELAR AT R SO AT -

3 [9550X103P
d> / 02l 1l 4-1)
A d—HWIEBER;

KA P RBIHLINIIE, P = 470Kw;
n— NS KAWL EE, n= 5600r/min;
[ o] 3BT UIN /g, AR SCHIAFRLESRE 40Cr, 40Cr [ T ] = 45Mpa;

215 d > 43.75d, [A#)58 d = 45mm;
IR AZ T
T, —IRE 3 B MR AN DR i A s N LR R :

T P
T, = — = 9550 X

= 9550 x = 267N.
Cs Con 3 x 5600 mm
MEMES R T, = T,C; = 801.5N.mm
51 77 Fo=21=220= 12N
CEEWAE F,=F,tana = 11.9 X tan 20° = 5N
EAEBE AN, RIFSCAR T Fy = F. = 5N

HEA: My = 5*;9'5 — 49N.mm

13
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FEKTHIN, RIGSZ R Fy = F = 12N

RN My = 12X219'5 — 117N. mm

A M = /Mﬁ + MZ = 126.8N.mm

ST T = 9550 X g — 9550 x % — 800N. mm
YRR M, = /M2 + (0.6T)2 = 496.5N.mm
B P A 0, = 2o = 295 _ 14Mpa

W  0.01d3

Rlt: o, < [o_1p] = 45Mpa, HUH & 50 41
4.2 H5ERIEREGTR

S AR SUE PR, — RO T RRIERE, — RIS . A SO RIS
FE R B IA FE I e B e AR =y, XS ERAR (N 5 sl O, IiE
TEBEERE . TR E M 1) B R s DR L LB W, RIFIE O Ae e . TN AT
RATSI RN . BRRHE L. HLIR. R RN R ae . HERAL. ARBEHL A58
HUBBE % AL B R G0 255 s T AL B8 1 B0 RE (O 52 1A R o o IRBINT S FH [ 73 A1 N
45 JE e IE /N EAR AL Z R I, AU BRI HE Sy, stn] DASEEUT 2k
FEIGEIEE [ H B L IhRe, HAAKMEN AR, MR, G,

4.3 SR IERE

MR S KAl B IS 25 RN A R R US4 [ SO0UE IRl R bR ik 2 e JR3h
b R Mo T A2 B 1 e EORT il B2 2 1) PR3 B0 B 5 S S TR B B 3K DA B 43
RIHUMBE % Tt

AT BT A ka2 B R ) AT [ AT A e A% 3, o Al 7 5 22 B AR FEL AR TP 3 A
FRCPERE N R e [ i DRI AR S FH RV Rt R o H TR VA B e AR Ay o g B, S 7 {88
& HATflEt E R, VT BB MR RS . T2 M TR B, BRI
PURS FKEME. B3R K77 ihbUscs . 919 Pumses .

bR g 2 A A MR A T . — R RIS SRR . B S B R
P TR PR B0 ELE 1 ol (0 o e, (B BB 0 I v O, NG e 727K
Ay i AR S B AN SR T BRSPS AT 1/2~1/30 iRV B A BRI, (B
Rk ol 5 5 o I FH IR LA B e e ) 6 P 0 0.12~0.2 JEOK/FD o 4 ek
L AR PS8 v N o8 PH o8 P52 v (1 e 1 T 2 ey L P 2R P A PR o sk 0 P P 2 Ay
2 TR AR AN o S5 ) T o AR SRR (10 2 B sl sl e i 1 L B0 B AR AN
T MR A, FAERSE I 1 (R, R af N vr 24 . DRI SO FIR
R T
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FHE ET Solid-works BURIR IS B = 41211
5.1Solid-works &1t

Solid-works 1 R Gt At 294 tH 5t L35 A3 T Windows HiARFF K 1 =4 CAD 84 &
4, WA T CAD BH% RIS K BRI AT K RESH . Z3ER5E T
1995-1999 SRR EERMAL T & CAD B R G IFHEREZE; 1999 F££4, L BFRK++L
TAERRAE, HA (L H—LULFEIT IR, 2BV CAD HiAR %AW T CADENCE W%
SRPUSERERAS T Solid-works I EmES, PLFE%Z Solid-works [E1Hr. 3G 1 5. 7E
IS, Solid-works BT IRHF 1) 52 55 FH . FooE 58 —ANHENIRAS 2] 1 58 4 i 1) B340 5 F
52 BHZHIRBNGE

ASCAFH Solid-works H1 T AR L EHCIEAT 4 N Bl &S T AR L ] . AEZ |
FEAEH “NET L C“BEREET . “BiB7 . IR Had, BT RIEA IR B AR
R

/5.1 KPR EEAH

15
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TR AR

5 ] o A P A A

K 5-3

A7 R IR A

5-4



TEE A R H AR KA 2022 AR Bl g

E5-6  fiER

5.3 &BLIXTT

FEREN TR 2 AR IEACE B, Aot 0 i 1 ) AR WO i A X S 2 v
P 5 At A RN 2 TR B S R EBE OV R AR A5 2. R JLBE 1 e = B AC i L
HRBEMLLG T 5HMNMKS RS, FONE TR R R A LR BT A, Br
CLAE—Fh 7R REAE A TR 2R AR AR B 1T Z RS 5, AT TR Rt RE /2
CAFRI R REAE o, ST BRI TR BT 304 . W2 ot Aot T3k, %
PRSI, ART A2 B A2 BT TR 2R RS S 28R, RN T 412 2
Fe B BRI AT DA A s T AR AS R I T HLX A3 AT UK 2 SERHRIE N BAETE K
AL T, 25— A7 AR AR BOH ERA A AR, gl AT DASE IR AR A 22 R
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(IO o 3 TR 254 1 ZRIERFAR R Vv, At mT DA S Rl o 2 4 R i i1 1)
PAT, AT B2 B — BT RCR X RARTH A fh BT ORI E AR,

G (B BTSSR0 stp<1> (ERIA<BETRS-15)
P (B —HMETRERE stp<1> (BRIA<ETHRE-1>)
v & (B BiHh.stp<1= (BUl<<B0A>- BtiZE 1)

v @ (BEE) 1.5tp<1> ERik<<Biil> BTHE 1)

» G (EE) HE1.stp<1> (ERik<<BRid> BRRE 1)

v & (B Q. stp<1= (Blil<<Bil> BEa¥E 1)

v @ (BElE) #FE3.stp<1> (Bhik<<Bil> B 1)

57 PRI E AR O B

AT R AR PR T RN TSR, W TR E, L S Rl (L B
)i 8 55 FLER U R BE (PO BE a) i B 9 B RTHS S  BMA LRI T AT RSB 5-8
— PR AT BN Bl 5- 9 T REAT BN 4D M IR, B TEEAT B
RT B TR BN REFRCE, K 5-7 2o B 152l K AR

LB AR

1. A CHBEM/ TR RS

2. MWD B, W1 e A TR e ic R G0 i) 2 (A
3.
4
5

M FH € 1] i B 4 SRR R AU L R G A S

v BB DRSO ZI, RIH 2 A ) SRk AR IR e R & A A R A 1A B
v IIITZERCAR R G RIVERE, N R TEIBRAE, RIIFEIE .

5-8 — AT BN

18



TR P R R AR K 2022 JE AR Sk % v

%] 5-9 TRIGEAT R

PR R AR AL R S B T A o R 72RO L B BAT AR BC 45 F 20 AR K
(IR AR AL, AR RS SR A AR AL TR RN . XI55 M ERIR S AR R
RS B REACR RGN, 20 R0 iR R G ANEE— > 55 HAH SR (0 e Ak 2 [ R 249 3R
KA ML, i SEBL T 3 ME A AN 5 H AR 50 i B — A1 3T A4 2 18] (1 BEHE RS AIE ) R IB
(2, fg F AR PE AR R gerh — 2 S B HE B BRERAL R T — S TR EC ik R gih, A%
BT, RJESIUT RN R B R S AR . B 5-10 TR R SIHLA
FeE e BB A R G

BI5-10 i EEER ML UG R g B e A 2R G

19
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5.4 BUR S B IRIE

W B AT C AR5 P ER AR RT 2 — E BE RS, mhox AR R B, TR
RN LA F B R BT IR IR RS WO BRI B, 8 F T3 (¥ 0 B 4 1] o
AT -4 Y 255 RO 4L 2 R FL 45 . #E Solid-works H7 ELIEREEE “HRAEVL I —3 2 18I B —
WhE” AT LA RIERAEIE, S5 R 5-11 Pos.

BU5-11 FUasim 28 A sh WL A e oelod 25 B 1 o
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HFARE  ET ANSYS BHIBI AR T

6.1ANSYS &Y

ANSYS ¥ 2 4172 tH 355 Al ANSY'S £ A8 1 RIS S H A R 7 23 A 77 V5 (FEA)
BRGE, R EERITIENHE TREEARCAE R £, feh K2 H0HHEHUA
B i1 (CAD,computer Aided design) W B4z, HEAT TAEEHR RIS B.38), 40 Pore.
NASTRAN. Auto CAD %%, T ANSYS Zhfigsn K, #{Ef 5 0E, IR O 74
BRSO A IR e Bk,  TEDI4EI FEA PRk 8 LA 2. B fE KE T

PR Ao, BEEA

VAP E R

BRI, T4, 4l

‘ @i, SAJLFRE
HiT AL T U

el
298 | W R
Rif
Eﬁ@ { PR il
oMt LA E

Ke-1 AWttt

6.2 Bl I E
AT FE AT N B R b R AR o AR TR BE o i R H I 2
ANSYS/Workbench(2019 R1)H ] Static/Structural(i 2% 25 #4) 43 AT )X A T R AT il AT o Je i 5
DM TITER A e fE G oot R A B Ny RIARFN ) R B AT A Re e
A B PR BE I AN BE JE S5 U R 13T BUE RS BRI AR %Ay BT A7 Ay 248 2R R 5 ) i 5 i
(A2 0038 . FEFFaA Ml ATAE A S far AL E0 45 . A4 F AT N 8 R 0 RS it )
(hn = g B 3 ) it o (FE ) o B T BE (VAR o
BRIV RS, BRI THAATE “AriEatr” Xk, RERKa IR R
“template” #EE|IH FHEE L. S RGE R AR TTREEMES OrERD , HygA
BICER T RGN — AN I A B T B AR TR IR R A R R SIS B TR .
EOE S EZRMBIA KRG BRI 0 RS R RO BTN RAEAR B
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BAash 2IIA RSt R B K b, XL O AR AL B AR R Gt 2 AL AR I S ootk . R
i, BRAMARER, PR —A BEFEEA — N O T W L j o 3L = B ) 5
KR« A AE ANSYS/Workbench L AE [X FRi%$ Static/Structural , #R J5 #6 2 Project/schematic
X3, SERG AT ITE A

- A

1
2 @ Engineering Data  +" 4
3 9 Geometry ? 4
4 ﬁ Model B
5 @ setup T
6 |§F Solution 2
7 @ Results 2

Static Structural

K 6-2 i H R

6.3 FREIMRIEE X

T R0 L EH 16 5E 45 A IAORMRR I U e o ESAMERR I A5G o3 A, et i A
R AR SRRt o DA PR R, Mo B A 0 PR B (1o RS
o, BESRGE M RUHE .

ANSYS 1A KRR R E XIRe. (Hilt T RHE P22 T KR s gn 5 al EA5
M. mFAR Seia s WHESER PR Z), ASCIER] 40Cr M N BOATRE, Ak
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