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Abstract

Abstract

In Hot-rolled iron and steel project of Shougang Jingtang Iron and Steel Company,
the transporting of eight million tons coils per year is a pivotal problem. The double
bank type of the pallet conveying systerm was designed and developed to solve the
transport by the Beijing Shougang International Engineering Technology Company.
Hoisting mechanism is the main equipment to achieve the height changing of the coil
transport in the design. However, the hoisting mechanism applications is seldom used in
this regard because of the peculiar characteristics of the hot rolling coils and the pallet
conveying systerm.

In the article the composition and working principle of the system of coil pallet
lifting device’s transport are first described, and the hoisting mechanism’s technical
conditions and requirements are determined; Then, this article determine the design of
pallet lifting device in different working conditions through contrasting structure form,
lifting mode and transmission of multiple hoisting mechanism that have so far existed.
According to the design of heavy hoisting mechanism, hydraulic system is optimized
and the components are chosen. And according to the design of light hoisting
mechanism, the tightwire, reel, bearing and lifting motor are chosen. CAE is an
important method to simulate the design of industrial products. Making use of the
software in SolidWorks Simulation, through predigesting model, limiting conditions and
setting load, the hoisting frame of the heavy hoisting mechanism is analysed by the
stress and safety factor cloud charts. By using the optimization theory to improve
measures, the structure stability and economic and reliable design target are achieved.
This article introduces the design of the hoisting mechanism automatic base on PLC.
Finally, through the analysis of the actual use effect, the accuracy of the design is
verified.

The basic principle and method of the mechanism-hydraumatic-electricity design
of the pallet lifting device system are discussed. This paper proposes a way to improve
the structure and design. Through the practical application, it provides some reference
of the research for the other condition or type of hoisting mechanism in the future.

Keywords: pallet, Lifting device, Mechatronics, CAE
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REE I =YY, 2 H Simulation 70 AT, SRECGIVEARRY . B 2R TN s
K153 P ks RO T B 55 T Boo) B R T3 B 0 OB A — 3R TR R 4 AT A IR T 4y
Br, FERE oA H B R g 4 R R 22 A SRR A ) R A B 10 T R
B, SHRAL S ARSI AT AT L, BT R SRR E . RV TR R.

(4) {EWFFT PLC I BAR M THER (0 2Ea b, PR PA T35 5 1) A 301k
Pl AR B 0Tt

(5) XTHET e B 1) S bRl IS OLEAT AT, kAR 7= i B 1) R AT B
HFHM R IT R

ARG HU BBRICH T BT B sk 5t E oA J7 T A 42
T35 B ML FEL B AR A Bt A 3R A SR DU 7 v 3R AT BF 7, A S AE S A B AN A
FTHRR — A BRGSO I R 7k, R B it f B T 52, @i sk
B A5 FH 15 okt — B A9 7 BT rR BOAS At v, A JE i R At T B A
RFANAIIR LS LS,
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F2E RARKERGRITS KN

A EEES NG IS I R G L 2w BRI R S5, e 1 PR
RTHE B R AN AR R, FFad o 35 838 T 5 B MUE KRG MEEIRTH
PEFER AT IR R S e T RT PR BB T R

2.1 INEIEBTMARS
2.1.1 NEFRZ T RS

WHEAHN G FE RIS i R F0R - HEA B ST RS e &, vl DAseal 42k
Hahfedshl, P EATEN LT, #BD 7THENREE, dEd 1&g b
Mo ANELEH T SR S 8 B SN IR EREFER B, R )FdE i R G
PEFEHL R % SLIAN A 1) 7 1) Iz i o P55 AR AL, 368 T 08 H R 5 326 BB A A 2
B e SR R AR oy s . W LA SR L LR I R, AN AR AN 18
PRHRATRERERE, Wb TGS RS e kR mkn: mH A
Mk RGO E G N ISfRIE . FERERANS A FRERIAE, WE s
TIZEIER, R IR AT DAARE & T ) SR 0 I8 TSR 4 i SR S ks
g R RS A I Re, RIEAR W B T3 B W A= IEoL T, N T
TrPfRftgrmtal, B At Bt % . XV Gt EE i R G
FHuT iz, BAsHmsh/N. s E P RE NS ELSE, Rz
RKEA K EIITT .

N A N AL SRR ARG A H— TR IE R S T 2R
8, HR&AAE MK 2-1 fin, Sei A 2-2.

HAHIZM ARG T ERARRI T

AL I 1 TS LG I e S, B8/ N 5 e BT T AR A R
RGN EITR, AR, SEWLAEERG, JSCETI. S5/ N ERE
BB IONAE NG M TALR 24T AL, ZHL55 AT ML e )G, EhiiEs
NG TR AR L. ERI A S RRIER St R G L. &
BT B WG E FRFE R S B i AR A R R R MIT 2 . REE TR
IR GBI B 3 B T iatsk, i C BUNERAKREL. A T7E %R
GRS B HT I HE NI BR SkB YT, AR5 42 B R D) BCRE AR 25 49 AR
bR AT PR RE . UIICH R AR AR SRR, R AR U i A
B — 5 R A NS B AR I AT IE R TR B . A B A 5 ARG i
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e 7R Tl RS LR L 2 18 5

il

[ HH L
i ] 8] 4]

Kl 2-1 XA ST AS fy R G B

1. HREBMPL; 2. EB/NE; 3. Eiishisk; 4. BEisksk; 5. #iEEE, 6. EEIRIEE, 7. BE
RITEEE; 8. EIFHAEE, 9. HUFENL; 10, AAfyh; 11, BRENM:; 12, IO, 13, BB EAEE; 14,
[ &, 15, #EuE; 16, TRBIXEE

Kl 2-2 WAt E i R G K
A A EIR PR . R, WEIATIREMBIEN Ty, FEdEmEshH
WA BT 2 T AR I AR N B AT I R . S8 5 NS IR PR iy e il
IR IR N R LR R ARAC X B AL R A5, JEI A S &
AT B SN E 2 BIE S H iisi. 205 H s, S EE NG E T,
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SHEIEE R EE N R AIFBRET PG BEETIYINERZ KA
B 253 A1 h X SE AR R N — MRS

212 RETHARRIXEHK

(1) EHWL

Thfg: REIRELHAN G it N o

it USRI EXGRWL, mBER. BRAGHAN. SR RES%
M BT, BN AAX AN [0 B OX A2k B A )R] DA i v A ) R

AT RZ K A 4
HARZHL:
2 BCHT A P 1.2~12.7 mm
2 HCHT A B8 P 700~1450 mm
2 BCHT A I 850~200°C
G HUEFE - Max.22 m/s
WA B RKIME: ®2100 mm
WA IR /NIME ®1050 mm
A RO ®2400 mm
W& K E A 28 t

(2) HENE
Dihe: BaRGMNGHEE MRt iisisd k.
GER: WUEFERE. WRATES . B NS4

RS

W K E A 28t

T AL : ®250/D180x300 mm
VAN SLIER 140mm/s

A7 7E W T ®140/®100x6000 mm
1T 350 mm/s

TAEETT: 16 MPa

(3) EFiaktk

Theg: WRIETHFENR, TNETTEESAFH Kb,

Ziky: HOESAE SR, RRTORAERSAR L i sh D RE I A s L
FeBh AT HERC IR T

BARSH:

-12-
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BT« 33000 kg
ARTE T 0.5mls
A 5.8 kKW
W EHRA: 200 mm

(4) BEHTHZ
Thg: MRIELFE0K, WL BIERWLIA G E.
Zhik: BOEZA SR, R T ORAAEIRBIHR B, i Sh D RE I I FE F L

e A BRI FR T
HARZSH.
B - 3000 kg
FEAEJE - 0.5 m/s
BDj ¥ 1.2 KW
R HEAR: 110 mm

(5) EBRE
Thie: 2 EH SR RN AR 26 ILAT I s Lk b
GER: RSNV AR R A A, I FE A R R AL B DR B = B
VU FERAENN LIz 3).

RS

B A 2000 mm

et ARG R R IE S RIS
LB . 0.5 m/s

MR AL D) 2. 3.5 kw

(6) EHieARE

Thag: JCANG M T IRTT B, FHEFERE S N fRiE .

Zikt: WUBSETI R, BRI 6 AN T RSO WIPEAR G RO AR R 45 1, [ S8 b
A SPTRTT G 2T T, IR E ST HIL

TARZH

L : ®220/160%3270mm
RFAATHE: 2500 mm
PABLYL 0.1 m/s

(7) BRI
Thgg: JCANE NELHLH IR e i) 25 BCHE L B 2 T hrmidd, IRz ik 2R [H]
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Iy 3 Toll K TR e 50
B E.
girt): WA, TG AN T RSB RIPER S IR B A A, i e B
AT PP T 6 2T T 1H

HARZSH:

RFHATHE: 2500 mm
PRI 0.4 m/s
eTHL ) A5

(8) EHBLEE

Ihie: P45 RE R 1% IR 2 28, [ I 28 = A48 BOE RN A7, SN E 1 & 52 FFiR A
FFEAL S, RS Rlis fi 2k .

SER: RGN RVENEN AR SR A, I AR F i PR B IR BN 3 B
AN ER RN 123

HARZHL:

FE SR B 2000 mm

T, 5.5 kW

AR - 0.5 m/s

(9) K&,

Thee: MBI UIRR A SHR, I oS U AR EAEAR A BT D). FE T AR B
fRIE BN T 5e i iR i A .

25 BYNLH — AN E R BT TR MRS sl K B BT TR R, BY 2R Y R 4h

(AYSFCET 2y AN
RS
I SR max. 12.7 mm
VBNV E SN F max. 500 mm
BT LI [A] 6s
o 2 T A S max.8 mm
FTIPIESS 2.2 kW
RS A7 JE - 90°

(10) FREUL

Thee: MENGEE.

ghfe: FE HEGUHR TR, AREAL R R AR S T Uy, RS
TR HH e
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FARZH

PREERAY. EakiZs s
PR EE VO - 500~35000 kg
FREAT - 4000 kg

W 10 kg

(11) MEENY
Dhee: XPFRRL_ AN A0 T A0 4 T 5 B AR
ghity: WS HUNPUTR, RAAS) RG sk & M E

HARSH:

IR 100~850°C

JE HH 45 Fb

TR, 5 ASCIIT AL ] 74 i 7
(12) EEE

Thg: M SR E RIS T AR T .
ZER . [Pl 5 TR R IR B AR 217 R B SO R, 8 I R S D RE Y A A AL

VTR AE Bl e i
RS
Jie 4% 1 5 90°
hA: 5.8 KW
LT 1 rpm

(13) =BBEXRE

Thg: ZREM TG, AP EERIE R85 e, R
B BIR [A1 6 B X [ S FE A I £

gkt RSO TN AN AR IR i A, R 4R O i A A L EL BRI = B il v

AU ZERAEN L2 3.
AR
B RS 2000/10000 mm
A fr : B FTA R IE N SO
MRS LD 2R 3 kW

T%ibiﬁﬂ%: 0.5 m/s
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N JRVE Tl K2 TAR 2440018 S
E -~ t | ==
22 I AR ELEWM

RIEFETIN R EENIANF, 1Sty LR ST 2 B Oy R B il

221 EFRAELE

LTI B T TF A NS AL, TR T A E B 40 MLl I, $2TF
RN 20 85, [RIBTBERIETERE, BT A5, B, R FHEZE R R IR 3
R TFEER, FLRR S 2-3 iR

&l 2-3 TR T B
HITAERRE: HANGHEIERAMARECEEEYRITFERET

AEHT, EERTH R E ERRRIE R D sh s T Is i BT R B R TR b
I 17 A R A A B AR B A5 5 R KR A R T PR S BN E, E i STt
HEZORFLR BT R . BUENURE B R A IS 5 )5 e AUE Zh 1 I S 5145 52
THBE AR S0, ARG IRTHBURGL T F B i B Frls R gt k2T AR,
IR ERRIE 5 die I R D e, KNGtz HIRTHER . 98
HUOT eIl B BT ST HT L, R—THBUS RGCEF R 30, WIRE G BT E R
KeBUERL, ARG BUENIAS RN B ST FBUE, IRTHERAEBULELH ) T iR [
VISR ILE, 56 N — LA .
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& 7RV Tl K22 TAR 42218 S
222 BHIRAKE
BHARTHE B H U BRSNS RE E R EEH % . T SLamie

THEEZ 3, #IHEMNT 158, RN ZORET PR, BT rEE. B, Bl
KRBT 458, RS N 2-4 Frors.

2-4 AT B AR
HITARREAZ: RENSEEEREZEEREIETHEER, BERRETHRE
FERARIERD S e Ie IR BRI A B, A EARRE I BIALAE 5 5 5Tt
HALRZ, EIE S A hR e FE 8 N R AR5 i bLF Ik, SRR E ERgHR
B RHMRIEFEaE, Bt iR . HIEEEITE, RIPERER
THR BRI E, 567~ LA .

23 BRI RERERG T

UL R G A AR T2 LI A AL IR A s (B IR YR R G R
BARTHREL 0 TARERE A TSR 0E: I, Y0 2R G0 i S R G R
Vi 7 EAAP AR, SKIRDhRERE L SRR RO R g — .

WU RGBT (AR N 2-5 B Rt
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Wi 2K

A

AT s S B

HeREBUE Tt

A 4

KRGk RE

oA

B E WS R g R A

Bl 2-5 WIE RS i — R
2.3.1 EAREE

W K EE 28t BRI E SRS EE m=40t; R AL £5=0.2;
EhEEE 28 £4=0.1; RFHTHRE H=2.5m; $2F-ER v=0.1m/s.

232 2ot
HAIRTH I B 2
HEEYE 1. F, = f F, =0.2x40x10°x9.8=7.84x10*N
HEERE S F, = f,F, =0.0x40x10°x9.8=3.92x10"N

-18-



W SR Tl B TR i 5
Vv 28000x 200x10°
vt 15

N EHT B AT

B S F = f.F, =0.2x40x10°x9.8=7.84x10*N

N =3733N

PHEJIF, =m

HERE S F, = f,F, =0.0x40x10°x9.8=3.92x10"N

-3
WS F = mﬂ — 28000x200x10
vt 15

R F, RN

Fo— BB R AL

Fy— ARTFE R E S (ND:

M BITHER (ko)

TR LI 1y, =0.9, TSI FE B 440 T AT 4 45 B BB ) 7 8 1 ot L 2
2-1.

N =3733N

K 2-1 BB BAER

S B
PRTH B R B F=(Fe+mxg)/n, 392000
HTHY B F=(Fy+F,+mxg)/n, 352502
T B EF F= ( F,+mxg ) In, 348444
FETH B Bl F= ( F,—F,+mxg ) In, 344297
BT BLz I F=(mxg)/n, 304889
TR B B F=(mxg-F,)/n, 217778
T BB B s F=(mxg-Fy,—F,)/n, 257186
TR BT F=(mxg-F,)/n, 261333
BRI B F=(mxg-F,+F,)/n, 265481
T BB Befs 1k F=(mxg)/n, 304889

2.3.3 RIEFLIZR

AR 3T+ B A T AN SEBR T OLR) 0 A, HDREAE 7 R VU B A 2
B, BRI TAES ). MRS TAE KR )R & B E 7 BMRE R

-19-
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GREEH. WREDEFEIK RETRREIE . E0RK RS, KT R
FOPRIR, SBOBEMNRERSGER, WER MREDEFEL G, KigmEsl
GO 52, SRR GE AR, Ml AR shig KR,

PR A FL A LA B v F B AT R, Tk TR 0 — e 14~
16MPa, HEFHEFF L HEE 40t, WP LME THRAR, ARil4% 14MPa 1T 5.

B, UWEWRGLEAS . DLCRE R ST W A E R LA, 7R
EAME N ESHONHE T N2 D FIiG A EAZ d.

BUERL N D & ek TAEE IR RGeS WSS S M R4 &
AR ARRKIHA Y, RIEFRYE GB/T2348-93 i M il P 1% e i FE HT AME ik
ESURFI AL P o Y L T A6 52

RGBS GLAE %3S 4T W B R A 3 S SR mT 0, de R0 3 IR AR TR B
ik, B F=N, Fit, RifEAK (21, 2-2)

p1A1 = pzAz +F (2-1)
7Z'D2 7T(D2—d2)
SN Gl | (2-2)
A 4 % 4

845 H D=204mm, d=129mm.
if) GB/T2348-93 i A3 R Gt S yuh il AR B i ZEAT AMEARE RN LR B 1
FH, &5iEH D=220mm, d=160mm.
R HE A vHE B A% AT 1590 36T A 28 T A R
A=Z20_7 2907 - 37904 mim?
4 4

2 _ 42
A, =M =%><(2202 ~1607 ) =17907 mm?

A — A, = 20087 mm?

R GLATFE 0 -

MRIEAE T = FE KR, VR EL A EE AT RE 1 2 2 S=2500+20=2520mm;
RIENUIR & T CD250AB 2 3 B #0 & il FE A 45 L=750mm;

B30 2T 3 TR LA B L'=S+L=3270mm

MRYE L Wi B, 0 BTk U SRS RSP A ©220/0160>3270mm.

234 BERGRIEE

RAEIRTH R B TOCESKR, WS RS FE AL, WS A HAT RS L=
oS H RN EEGRER 26 (—H—&), WA, JIER. S

-20-
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i W MURLINA e 55 W £ b 2 e Y 1 A 4 A S A1 8 48 1] R 2 A 3 2 ) 9L R 5
HAR SRR 2-6 Fos

P FHEL
A B
5 5
Y 4
2 3 &
BT
g W 3
6x py
4 ] :"“' ]

g

et e
|

; : %
|
} i
2-6 WL RS K

235 MERZETESHITE
(1) BR%EH
A E I AAI AR (2-3):

P=R+> AR (2-3)
X P——E SR T TAE A ) (MPa);
D AR — RTINS AR, EFE IR B 0 4Rk
I ) s 340 2 T A ) IR ) A 1P o 20
LT RS LT 13 ) AP w=3MPa
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B AR NARYE B T R A TSR, Tl IMPa, £ E B AT
JE AL T
1 L R T S e 15
P =14+3+1=18MPa
ISR SEpr TAR P AR &, RGRIHEN
P 24=18X1.1=20MPa

(2) BER
WEFERETEARXNA (2-4):

Qrax =KQ @ (2-4)
X Q,,, —HERALER, EFHFERMMERME (Lmin);
Qu —WIEHHEAKLIERE, Q »=228 L/min;

K ——RGMR A K=1.1~1.3, RGN ARIE AR, B K=1.1.
HEL EZHA 5. Q,,, =1.1>228=251L/min
A G I FH A BUE HEEON 180mLr IR 2 & (L &M, 1 6&HD, #ix
B3 1500r/min B A€ it /8 Q, =270 L/min
AR A€ He 1 1500r/min, EEAGAH NI A AR Dy 0.95, 1S brim Hi i &
4 256.7L/min>251L/min, AEWH 2 Ad FH E K
(3) BHl
AL EA X (2-5):
P=yP,Q,/60/n, (2-5)
X w— R, KBy =P, /P, P, =20MPa;
n, —RHIEME, Hln,=0.85.
THE 1S
P =20x270/60/0.85=105.9 kW
PRI FR 1 LA AR B Ih 2R 110 KW, 565 1500r/min I HEAL.
(4) ERHE
RESATIHE IR E RGIEH 20 SHNGEENE
A (2-6) FIEEEIRFE A (2-7)
Q=VA=r/4vd? (2-6)
§="Pdn/2c, (2-7)
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R NN AW Y R =2 VAT

V. —EE N, EXH&/EE/JIL ﬂXOSm/S, [y A 2 mis, ALyl

—EHERBEE (mm?);
ERNE (mm);
EHNKES (MPa);
S —EIEREERE (mm);
o,—iriE (MPa);
n — 2R, n=6.
K EARSE TN LEEE, bR HERRS IR I E T TH R AR
K 2-2,

A
d —
p—

Emﬂﬁ

* 22 B ERREESHER (mm)
RGP Wi Pt [ Ak ToT ek
S P T A B
R Rk 104.23 36.9 52.11 36.9 23.82
ERER 1.11 4.9 0.55 4.9 3.17
AR 114>4 48>5 60>4 48>5 34>4.5

(5) HEARNIE
HARA R (2-8),
V =kQ, (2-8)
X v —hFER (L)
k—ZER/H, BB RGER k=7,
TR ARG
V =7x270=1890 L
WRAE bR AR RS, B e A AN 2me,
WU RGP HL RS . SRR AR IR S TO T HERL . B AT B A A
R EER
2.4 BERARBEEMIZIT

IRAE R B ITT AL B SR L0, A2 e VEA 5 47 1 JE0, AR A B ik
ANz g Tt 5 e 2y AR . HER SRR B, 2 55500
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Ao SR T 77 AP
T ARIRTT R FL A (I L 48 VR SR e BLATR I BL S B 4T R4
BB AL

2.4.1 M2 m AT By

W 22 BRIE BT D RO R K TR T, THEEAAIIE, RIS,

(1) #iE s KK

TSR, ez 8 K TARF R A BRI EEN E SR E
WMERE GETFEE/ANT 50 KN L4 H S FEATD, I3 MM AR
SCELRIRZ I

RV, AR ETNTICE, 9% E BN E L% E R
R TEE RS, AT 5 R

TR AL AE I B IR 4 A8 i e ARG I fe A P S . fESR TR B
MBS R4 e H . NHXMERAE, YEE—EN, SAGHRHA
2o AR R AT B SGN G R AR 7 S 1B, AR R (1 TH B FE A L
AR R AR . 1048 J7 56 A AT AR AR S\ A5 15 B 80 %R 53 S80S
FRA ARG e 22T,

THECH MRS a e F R FBAE W R AR (B8 1) MK/ SEL. KA
i (2-9):

a:—C 2-
7 (2-9)

J
bz, —— 1B A AR 5 G
Z, ——GNGRBR Y
FEAG R R H R R R ARz sh T m, Bitka=1, i =1.
W ezt Kk it A (2-10):

Fo =2 % (2-10)
at,m,

XF Q+G,—— W E SERFAEEREZA (N
a —— MR AMRER,
I, —— B R RRL
ny —— VAR, Ry, =0.98.
G E
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_ 5000x9.8

ax = =50000N
1x1x0.98

(2) N2z ER
WermERt E AR (2-1):
d=CF. (2-11)
AF d —— W24H/NES (mm);
C — ®EERE
Fo..— W8 KEh 71 (ND.
W R C 1% (2-12) RitH.
c= | " (2-12)

Ka)zab
4

L n—2%ARH, ERIEI n=6;

K ——4N 22 25454 R 2, K=0.82;

o, —— WL AFITHIBRE, o, =1700Mpa;

w——mLZHE TR, ©=0.46.

A1 iR 9 A R TR 45 d = 0.1094/50000 = 24.4 mm

WRAELL ESE R, Wk EA N 26mm, Z5HTER N 6x19+FC, AFRHTH R
£ o, =1770MPa, /M /7 Fy =395KN [ £F 4N 22 45 .

W22 bR :

26NAT6x19+FC1770ZS GB/T8918
(3) HERE

P 22, 28 FITAENT AL AR GONAA R 22 4 RECRIE BN 22 48 BRI, PTd BN 22

SRR TR 3 R 2 5 (2-13) [281;
Wosx < (2-13)
K

X F,——FT ik F BN 22 28 /NI 77 (N5
N ——22 424, EHN=6;
K — ¥ A%, EH K =0.88.
4 x50
0.88

H _E P R P A 2 28 Ak B A2 1 T K

=227kN <395kN
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M IRV Tl K= TR A 8 X
2.4.2 ERFRNIER

(D B EARRILEFE

G 1] ELAR SR 10 Jor U 2 156 0 242 443 20 8 N AN T2 7 A e K R 25 bl 2 g A PRIE FL 7K
e . HAHSR A (2-14):

D>20d, D>12006 (2-14)

X d —ANL4EEAE (mm);

6 — Nz EAMANZ ER (mm).

(2) 1H 98 LRI FF

GE L P AN M2 S K E R e, EE BRI EE. sl KR
KE=otp. R, HE0%EEENFERHESMNA (BREZR). LR
B, R&EPOESHE.

AT R RS, R AKI (2-15):
H+L,
7D

B=( +m)(d + &) +1.5d (2-15)

X L —AN22 iR 0 K E (mm);
m—— R R, — A 3 [
& ——M 22 dR LR B (I, HL e=2mm;
H—&ASE (mm),
(3) B EFEMIER
LREEEEAEK AR (2-16), (2-17):

6 =(0.35~0.4)x A, xd (2-16)
n 1 E.F
==  , A=—""— (2-17)
A= 2 on) Eo(d +2)
K A —— 2248 958 AL
s —HEREE (mm);

E — MRS R E (GPa).
E,— N2z ggiififieE (GPa);

F— W22 4 (mm?);
RPELL P AR, REBREEH BRI
K HEA D=600mm; #7955 B=235mm; &EERE 0=20mm.
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R Tl TR i
2.4.3 4RI R K 4%

BRI B AR R TAEVERESZ LA, 450, R
TEE A R REMAIR K . R BN IR BN Rl AR Zhil K, BN HIRE G4 7 (E,
RIHI iz, HRENRGER, TR 2 BRI BRAR AR RN B AR 1l
7o

IRYE ISR TAE S, 3 d=80mm FIPIAN HHERIR VA ER S /K,  Hh7k
AR E AT F, =25KN, #%3 n=25r/min, ZE3RF 1y L, =12000h.

(1) FEARHE shE TR (2-18):

(2-18)
C= fh fm fd P= 2'89X1X1x25: 65.09
f 1, 1.11x1

n

X C——HARHUE SN At B (ND;
P——3&Ezhfifir (ND;
f,—— A R4
f, —— L K 2
f —— I R, IR RN £ =15, JIHEMTRCRES f =2
f, —— R 7 B
f, —— iR E K%
(2) FEARBUE R T E N (2-19):
C,=S,P, =15x25=375 (2-19)

A C,——HAGEHEATHEME (ND;
P,——MEFH G (ND;
S, —— &AL
(3) e HhK
A 7-2-53"", HiliK 6216-Z (45 M FEA B BhE T C, = TL.5KN;
T I HE AR E B A C,, = 54.2KN;
Rl 6216-Z 20 il i 2 s FH 225K

2.4.4 AL RURGRML A 1 BY

IR E R ZINIE . ~PAaia AT K shisid 41 2 t 72 5] i pLEd], 22 5] izh
DUIAERE S sl Blah. 1E8e . KB, i H A2t ok, pr g5 LA 1E
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e B E T TR B T RE

MR AR, 22 5] ML A DL R

(L A& sh A E3hae

(2)  HRREMINUBARFE, A2 PR R S A8 Ak T 5 S0E s B2 R AR BB KT
AR s

(3) @I A SRR 82 5] RGUEAF) O s

(4 HBFPLsE TR, TAEWE, Eahiih, B,
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