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Paper Tube Machine of Spiral

Paper Tube Production Lin

ABSTRACT

Rolling paper tube part is the most important part of the spiral paper tube
production. In this design, the spiral paper tube machine is applicable in the paper making,
textile, carpet, film, food, light industry and other industries for a variety of qualities and
specifications of the paper tube production, especialy in the production of chemical fiber
silk mill paper tube. Winding way of the belt is dua lead winding drive way, coupled with
the four-head design, which can ensure the force balance of the mandrel and the stability of
the rolling process to ensure the quality of paper tube and make the device more easily to
complete the paper tube processing. the design part presents the relationship between the
width of paper reel tape and the diameter of volume , furthermore make a specific
calculation on the paper red tape width in different layers corresponding to different
diameters of the volume. Through the design, calculation and verification of the ordinary

V-belt drive, chain drive, bevel gear and the spline axis, the paper do a detailed analysisin
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each part of these drives to ensure the stability and efficiency in the actual production

work .

KEY WORDS spira paper tube machine, paper tube, dua lead winding , four-head

design
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LoiZiefia, =16.96° ; [[W¥a,=17°

CL %0 b =110mm #R#E (3-3) Kt S=115.26mm, [H* kN S=115mm. KA S &
SEAE I S=115mm ANAE

D,=121mm, S=115mm,

RN (3-4) 1§: b,=110.07mm. [{%b,=110mm, HZ4%fHs ,=0.07mm.

RARK (3-3) 4: a,=16.82°

RSN T -
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D3;=122mm, S=115mm, b, =110.15mm, [5% b, =110mm, s ,=0.15mm, a,=16.68°
D,=123mm, S=115mm, b,=110.22mm, [#*% b, =110mm, s ,=0.22mm, a ,=16.53°
Ds=124mm, S=115mm, b,=110.29mm, [% b, =110mm, s ;=0.29mm, a,=16.40"
De=125mm, S=115mm, b,=110.36mm, 5% b, =110mm, s ;=0.36mm, a,=16.27"
D7=126mm, S=115mm, b,=110.43mm, [#*% b, =110mm, s ,=0.43mm, a,=16.13°
Dg=127mm, S=115mm, b,=110.50mm, [#%¥b,=110.5mm, s,=0mm, a,=16.08°
Dy =128mm, S=115mm, b, =110.57mm, |5 % b, =110.5mm, s ;=0.07mm, a ,=15.95°
D10=129mm, S=115mm, b,,=110.63mm, [ *£ b =110.5mm, s,,=0.13mm,
a,,=15.82°

D11=130mm, S=115mm, b, =110.70mm, # b, =110.5mm, s,, =0.20mm,
a,,=15.70°

D1»=131mm, S=115mm, b, =110.76mm, # b, =110.5mm, s,,=0.26mm,

a,,=15.57°

XA 85mm G, B A /= 4% 58 2 9 60mm, Bl Dy =65mm, by =60mm,
A (3D 5. BFjefa,=17.08° ;

A (3-3) : S=62.77mm, ¥ S=63mm;

FiTL D1 =65mm, S=63mm, b;=60mm, a,=17.08° %%fis,=0;

REHEN T -

D,=66mm, S=63mm, b,=60.28mm, [##* b,=60mm, s,=0.28mm, a,=16.82°
D3=67mm, S=63mm, b3=60.35mm, [#%¢ b;=60mm, s,=0.35mm, a,=16.56°

Ds=68mm, S=63mm, b,=60.42mm, [#%¢ b,=60mm, s ,=0.42mm, a,=16.31°

Ds=69mm, S=63mm, bs=60,49mm, [&% bs=60mm, s,=0.49mm, a,=16.06°

De=70mm, S=63mm, bs=60.56mm, [& %% bg=60.5mm
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S ,=0.06mm, a,=15.59°
D;=71lmm, S=63mm, b;=60.62mm, [#%% b;=60.5mm,
s,=0.12mm, a,=15.73°
Dg=72mm, S=63mm, bg=60.69mm, [&¥& bg=60.5mm,
S=0.19mm, a,=15.51°
Dg=73mm, S=63mm, by=60.74mm, [&%*& by=60.5mm,
S 4=0.24mm, ay=15.30°
Dio=74mm, S=63mm, byc=60.80mm, [&%E by,=60.5mm,
S ,=0.30mm, a,,=15.08°
Dyy=75mm, S=63mm, by;=60.86mm, [&*¥ by;=60.5mm,
s ,;=0.36mm, a,, =14.88°
D12=76mm, S=63mm, b1,=60.93mm, [&%E by,=60.5mm,
S,,=0.43mm, a,,=14,68"

XtF 65-120mm PN HE BAR G E B Al SE LU THBIRER | 40 5 R AR 1 8 AN
SEIRTE S o

3.1.3 Ewh N

FITitk 4 B AR RN S AR, FLAF 2 4R I5K 5% 71 F=200NM,
XFEARN Dy GRS S0 b, WP A5
D D D,

F,.—L4+12F. —L=F, .2 3-5
2 2 ¥ o2 (35)

Hrbe Py PRI, FOVERPTZEESR 71, F = mR Py 2 P 5l 1 s
71, WIS F =Ry, AT, KR5EENEHERZL A 0305, i

B m 048N (3-5) 15:

F +=20F=4000N
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3.2 EHIHYIEFE

3.2.1 HERMIE

BT v, eSS IR S SRS n G W T xR,
S
Vzlgﬁ (3-6)

v=3-8m/min, HU& K v=8m/min.
LHE NN D1=120mm K}, #2EE S=115mm, R (3-6) 15:

1000v _ 1000" 8
= = = r
S 115 69'57(%ni n)

ESE
Fi:Tl.leFH.&.Zp_nl (3-7)
Y2 60
KRANEHETF: B =4000 120 - 2p 6957\ _1 7a8kw

2 1000 60
HEE NN D=65mm I, 2 S=63mm, fCAR (3-6) 15:

N = 1000v _1000" 8

=126.98(/,,
7S, 53 (Vioin)
Y% P, =4000 — 22 - P 12698 ) Jookw
271000 60
B LI P
P
p=_1 38
hh, (3-8)

Forfe hyh, ABUR VO AR SR, N T VR, =0.9,
Wk 2N, =0.82, fRASL (3-8)
P=2.37KW

3.2.2 EALENEE"

AR L3R BTEL VA RS R 28 e, Mo B LA 5

ik R F ML Y CT160-4B, #15E TR py=3KW, & Fl 1250-125r/min, #i5E %



O RECFE R AR TR PR B #18 7

%54 19.2Nem

3.3 BUIREEAVIESE
3.3.1 HBEMITE

13 FLAE d=260mm, & N1 D,=120mm i, R

. D, , 120
=n, - —L=69.57" === =32.1U%,, (3-9)
m=ne g 260 (Vi)
AR H AT D1=65mm, FREEIEA:
. D 65
n =n, —1=126.98" —— =31.745(/,. (3-10)
;=0 o = 3LTA5(/ )

W) 48 14 B K F6E o n'=32,11 (r/min).

3.3.2 EEitkr S Ee

Jili s 1 3 FE AL S 33 N n=1250-125r/min, EEALEE EEL Y n=1000r/min, M\ EEALE]

R BAE B N = n/n =1000/32.114%30
EHURE AL 3 L1, =20, HENFRAH 2-3 16301, = i/1,=30/20=1.5
3.3.3 BUR=FHIEEE

ORI 25 A% 2l PEAR DK, W0 Jacsi 2% Al AT jacs 2%, HAY 5 4 WPO100-20-E,
HAEF A 20, 0 FE S 100mm™ , JEE S ) i R R

A

J2in
J [

A

P 3-3 Yl 28 ) TR Ak i vk
SEYIEGN R
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WPWO

K 34 JEHLSME K

3.4 VwEEHtE

PR A 5 L A Il Vo, Lahthi=l, R
n, =n, =1000%,,
Wl VoL ANt ST E R

3.4.1 MEITEINE

TR IR, AR Z M Th 3 PRI (1 LA S AR i e 1)
P,=K, P, =1.2" 3=3.6KW (3-12)
i
P, HINE, KW;
K,—— TAEB RS, B 13-1-169 878 Ka=1.2;

P,— BN TIE, (RO ENLRIAE .
3.4.2 ZEBVEHTE

B AT Th % Pe=3.6kw AN 8 n, &) 13-1-1F0k HL A AU,



FTRHE F IR AR S

520 T

3.4.3

WETENEEERHUETRE v

1. W/ N A HE EAS da
M 13-1-10940 13-1-118, 7R v #ikidy, ArERvE, EMEARE

B KAE, WOV R R B2 dgi=100mm>  (dg1) min=75mm

2. WHEAIE v

3.4.4

Ty I v

y=_Pdun__p 100 1000:5-24’V
60°1000 60" 1000 s

SN IE v=5m/s-30m/s, B I A I .
3. Kirfe )M EAA dy

(3-12)

CEAL BB i=1, T dgo=dg=100mm, T B FRE#E B 4428 100mm.

EH O a FHERF V ENEERE L

1. HEd LR a
HI5E 1t ag
0.7(dy, +d,,) £ a, £ 2(d,, +d,,)
RNEHES: 140mmE a, £ 400mm
3% H 0 PR a=300mm.

2. TSR R T A SR HE R E Lao
W1 5E FEHERFE Lao

Lo =28, +%(ddl +dg,) + 4,

AWNC/ECE
Lyo =[2° 300+ " (100+100)] » 914mm
m%rﬂﬁ@@%%%@&ﬁﬁLF%mmo
3. TESLERHLEE a
L,

a» +Ld—
% 2

(dg; *+d5,)°

(3-13)

(3-14)

(3-15)
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LEE A CY AR G F

a» 300+ &2914 =293mm

F BRI R IHNGE R KR ZE IR DS DRI BRI St T 7 AR R R R T B
R 2, AT RS H R B K O B e AR /N LR @min
a,, =a+0.015L, =293+0.015" 900 » 307mm (3-16)

a. =a- 0.015L, = 293- 0.015" 900 = 280mm (3-17)

R e R AR AL S L 280~307mm.
3.4.5 WHE/NFHEMa,

H TP R R HE B AR AH A, H
dy, - dy; -

a, =180° - —42 57.3 (3-18)

1%: a,=180°, —fita,® 120°, MIEHEE.

3.4.6 TETHIRE z

1. HFEEAR VA ISE IR Py
EL A B3, dgg=100mm,n;=1000r/min, &% 13-1-18°175 P,=0.99kw

=1, WEDR =0
a,=180°, % 13-1-21%, WMBIERHK, =1;
Lg=900mm, (% 13-1-223 45 K & 1F R K =0.87;
P=(P,+DR)- K, - K, =0.99" 1" 0.87 = 0.86kw (3-19)

2. IRV IR %L z
Tl Vol KA R 7R VAT

z=—®2=——=418 (3-20)

BBARV .
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3.4.7 HEBRRVENVIKEZNNRME

3R 13-1-23 18 V 47 A7 K B i & m=0.1kg/m, FirBA

2.5
K

a

(Fy)n =500(22 - 1) Fe2 4 2
2V

3.6
5524

= [500(% -1 +0.1" 5.242]N (3-21)

=125.6N
3.4.8 {EREHMEMANBEMADNRNME (F) w RFEHRHEIT

(F) i = 2(F,) i, ZS na—z1 =2 1256”5 sin90° =1054.4N (3-22)

N N N OEET AV e

35 ARMIMERS

2% 23-1-69 1] 1, A5k YCT160-4B [ il i s e ML % o dh 1) B 42
D =280z,
fi B PR K B E=60£0.37, AR Sl 205 B (1) 20 5 R~ LB
VRPN e, SR bx e h=8x 7, U R (K R~ E B TR
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3.5 $EEEIAEIT

RFHEADNRITSHE
HZNHLER V iR sh IS AT sk a%, AR5 I S S IXE MLk, P fg
) Th AN
P=P,-h,-h,=3 09 0.82=2.2kw (3-23)
Horfr, ValreRh =09, JRIEA RN, =0.82. i T RiE A AL B b i=20
T 3= BB RG H HN -
N;=1000/20=50(r/min)
LW ErEAI, RN 21, 2
feafitt i=1, BERNEHZ I NBORI 21=2,=21.
2 E R RHE R T IR P
RABHEALSN I TARE O Eah R N BOR B 25 HER, IR fLsh P R AL sh i o=
15 1524 B f) B 1 B o e 1)

P :KA' K,
ca KP

P (3-24)

Ref: Ka——TOLRH, g 13231, A1
Kr—— T34 A 8 R 8, 3k 13-2-4, Oy 111,
Ke——Z AR5, A v sk sE, A L
P——rda ki D)%, WuiitHe, P=2.2kw.
AR (3-24) 15

P, = (- 22)kw= 248w

S PRE A R BE
AR T H NP, = 2.44kWH = ) 858 % n, =50r/min, & 13-2-1 iEH

16A-1. £k 13-2-1, FE2&T1THEA p=25.4mm.
45555 F SRS 1 R FLEAR di
R 13-2-6, 1 W H p=25.4mm Mk =21, BRI R KT ERA
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Omax=95mm.
FHFER I ER de=45mm, T KV AT dma=95mme
HIH 2 B SR AN T U B AL B AT B
5. S T B Lo R
Ui SRV i
a,=(30:50)p=[(30:50)" 25.4] = (762 : 1270)mm

HY 2=1000mm.
FHN BB 80N -
o . 24%Z -2, P
Lo,=2—2+ > +( . )2 g— (3-25)
RNEHR A Lpo=100 14
R ANEWSE
L s
L= pIP = 100" 254 m=2.54m (3-26)
1000 1000
E%ﬂ: 2222122221,
THE RO a
_p _.254, _
a, _E(Lp - 2) _[T (200- 21)Jmm=1003.3mm (3-27)
SEfRHOFE a
a=a,- Da (3-28)

— i Da = (0.002-0.004)a, = (0.002-0.004) " 1003.3 = (2.007-4.014)mm

HrsEBRApO P a= (999.7-1001.3) mm

HI TR TAES), A bR IvE, FTECSERR F0F Dy 1002mm.
6. 1T U SRR, W VI 7 X

S5 v

V= r}lzip :50 ?1 254 »0.44rp/ (3-29)
60" 1000 60" 1000 S

WU AE BRI 3]

Hv = 0.44m/sFI5E 5 16A-1, HHIE 9-145 0] %% H 5E I\ T W .
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7. USRS E RIS B S T F

AR 77 -
F = 1000P _ 1000" 2.2 N = 5000N (3-30)
\Y 0.44
FERC KT AT B 1Y 3 71 R Kep=1.15, WU R Hh 77
F»Kg - F =(1.15" 5000)N =5750N (3-31)

3.6 WEEH

3.6.1 AN, HERKRZ

S HHENE RS H RN T B30 7 ), A3 u=1, U n;=uny=50r/min,
T B A R s AR B 5 — LSk, WX — A G e T R AR Bh T R, A
1.1kW.

36.11 $ENRETNILRIT
L3k 5E R . G, AR
(1) BT HEHE 9 IEASAE B IS5 THRR IS 4 U7 B A HE UG5, RISS RS A1 A 90°
(2) ANEEA— R LAENES, WA, Wik 7 J0% RN
(3) MEHAERE: PFAMRI Y 4580 GRJFD, B34 240HBS.
2418 ¥t
(1) Fefubim B e A

2
Hlim

d =ez,Z 3 (3-32)

e
oh——/ A K 7 FE R EAR, mm:;
e —HEWHE A LM RS, HE 14-3-252515 4 1200;
Zo—N R RS RN R A, R 14-3-26 810 1
Z, —iTE L RS, R 14-3-271 8515 4 1.629;

Ti—/NAREH, T, = %wﬁ—%wf%:mom m, Nem:;

Ka— i 2%, B 14-1-81 & 154 1.25;
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Kups Kep —— Wi MIEAT 040 22, HE 14-3-34 15 K ,,,.=1.25, X
K,, =1.5K,,,.=1.5" 1.25=1.875;
Suim S pim —IRIR ARSI AL T SRR, B 14-3-28 BN
650Nmm?;

u—— Nk AEsEL, A 1,
B LA E S FACANA (3-32) 15:

d, =1200" 1" 1.629° §/21O'1 125 1875 _ 205.72mm

1" 6507

(2) iR LTS 5

TK,K
d1:50§/1 ARey - Y "4z (3-33)
u*+1  Sceim

=
FHB Mo fE SR A I B A7, 1% 18] 14-3-519HY 20=35;
Ka—— R %, WK 14-1-81 W HL Ka=1.25
Kuyos Kep — i 28 K, =K, =1.875;
Ye—— WL RE, H0 Ye=CYro,C A VI MARALN FEIE R, HE 14-3-23,
BN 1.0, HE 14-3-24 AL Y=2.53, M| Y=2.53.
S pim IR T HE IR S B S IR, FHR 14-3-28 EE 75 220Nemm?,

K L BN (3-33), 15

d =50 i/210.1 1.25" 1.875, 2.53, 4/35 =193.12mm

V12 +1 220

H LT3, R T AR5

B2 % bR HEAE m=6mm.
3.6.1.2 $HERBENHLAHE
FRIE AT i% 2 I 5 T 4| GB/T12369-19901%7, #43% 14-3- 21 tn F -



TR IR 8 A

27 W

1. HiEffa =20;

2. i@ &A% h =1
3. Tk ¢'=0.2;

4. WEHEMb =0 ;

RE IR,

5. K3 [ B EL m=6;
6. WL u=1;

7. WH 21=35, 7,=35;
8. =AM R x:=x2=0;
PITA AR 22 H0 X1 =X2=0;
9. WHEM -

sinS _ sin90°
u+cosS 1+ cos90°

tand, =

fiff3: d, =45, Nld, =45
10. K30 73 FE IR A% d
d, =mz, =6~ 35mm = 210mm
d, =mz, =6" 35mm=210mm
11.5M4ERE R

= ql = Flz =— 210 mm =148.5mm
2sind, 2sind, 2" sin45

1 .
2 AT WIEf . =0.3,

b=f ,R=0.3" 148.5 = 44.55mm
HY 15 5% b=45mm<10-m=60mm, Ji# & E K,

13.14 v R Hf
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28 Tl

147357 1A EAZ dm

d., =d,(1- 0.5 ,)=210" (1- 0.5 0.303) =178.185mm
d,, =d,(1- 0.5f ;) =210" (1- 0.5" 0.303) =178.185mm

15.F4EFE Ry
R =R(1- 0.5f ;) =[148.5  (1- 0.5" 0.303)] =126mm
16, FFIREL mp,

m.=m(l- 0.5 ;) =6" (1- 0.5" 0.303) =5.091mm

ha=hgp=meh :=6mm

h=(2h,+c)m=[(2" 1+0.2)" 6]mm=13.2mm
19. Ko AR = by
h,, =h- h, =(13.2- 6imm=7.2mm
h,, =h- h, =(13.2- 6)mm=7.2mm
20. K35 1A T B ELA%: da
d,, =d, +2h, cosd, =(210+2" 6" cos45’)mm = 218.5mm

d,, =d,+2h,,cosd, =(210+2" 6" cos45’)mm=218.5mm

21. iR fiq,
tang,, = — = 12 _ 00485
R 1485
Kkitq,,=2.776
h
tanq,, = — =12 _oo4s5
R 1485
Kkitq,,=2.776

22.ViTiff g,
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X A7 T B AL 1

Oy =0, = 2.776°

Oap =0y = 2.776°

23.TiEff d,
d, =d, +q,, = 45 +2.776° = 47.776°
d, =d, +q,, =45 +2.776" = 47.776"
24 fRHEF,
d,=d,-q,, =45 - 2.776" = 42.224°
d,, =d,-q,, =45 - 2.776° = 42.224°
25. 223550 A

Fo 25 R 52 ,A1=140mm,A,=141mm
26,56 EE Ak
A =d—23- h,sind, = (%- 6" sin45°)mm=100.757mm
Acz =d—21- h,sind, = (2—20- 6" sin45’)mm=100.757mm
27 3 H o h H
H,=A- A, =(140- 100.757)mm = 39.243mm

H,=A - A, =(141- 100.757)mm = 40.243mm
p=pm=(p”° 6)mm=18.85mm

S = m(% +2x tana +x,) = (6 %)mm =9.425mm

S, = p- S =(18.85- 9.425)mm = 9.425mm
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3

—_ 4d S
= sinD, » s -
3 cosd, 3 6d,?
3 7 2 0
= (9.425- 9.425, cos2 45 yrm
6" 210
=9.423mm
< dz ; 523
= snD, » s -
% cosd,  ° % 6d,’
3 - 0
- (9.425- 9.425, 00522 45 ymm
6" 210
=9.423mm
3L FEIRE 5% Vi h
_ _ 2
h = d_, - d, cosD, »hal+icosdl
2cosd, 4d,
2
=(6+ 9',425 cos45’)mm
4" 210
=6.075mm
— d_, - d,cosD, s’
=2 < <»h,+-—=-cosd
k 2cosd, "o 4d, °
2
=(6+ 9',425 cos45’)mm
4" 210
=6.075mm
2.4 E N 2
zZ, = 4 = 35 - =495
cosd, cos45
7 =2 = _y95

- cosd, " cos45’

33540 1 254 i

€, = % [2a(tana,, - tana) + 2, (tana,,, - tana)] (3-34)

A A
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z,cosa
z,+2x +2h,
49.5" cos20’
495+0+2" 1
=25.42°

a,, =arccos

= arccos

z,,cosa
Z,+2%, +2h,
49.5" cos20’
495+0+2" 1
=2542°

¥ R B RN (3-34) 115

a,,, = accos

= arccos

K36 - XfHELfE

3.6.1.3 #HEREHEERZITE
1 e bR AR A T 5
ST IEASAES, s 1.

KKy Ko Kia Foe \/U2+1(N )
u %T’Im2

Sy, =2,2:.2.Z, ZK\/ dmlqu (3-35)

A
Z, —— WX R, HE 14-3-27 EHUCN 2.50;

z, ——WERA, i 141105 4Dy 1898 [N/
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Z, —— RV A ESE R, HER 14-3-30 &1

4-¢
7 = va 3-36
73 (3-36)
A SRR E S e, T
(1) 7 EREAR dy
d,=d, = R- 0.5b d,
Rcosd,
:148.5-, 0.5 45, 210mm
148.5" cos4y’
=252mm

(2) H0FE a
2, =2(d,;+d,) = 252mm
(3) VT B % dh

dva2 = dval = dvl + 2(ha_’l - 05btanqa1)
=[252+2° (6- 0.5" 45" tan2.776")Jmm
=261.82mm

(4 Imi kA a,

tana
a,, =arctan(
cosb

m

)

Hr,b, =0a =20 ,lla, =20°

d,,=d,, =d,cosa, =(252" cos20")mm=236.80mm

(6) Wi e KT g

O =0.5( /0’ - dyy® ++/0ins? - dp’) - & SN,
= 0.5(~/261.82° - 236.80° ++/261.822 - 236.80?) - 252" sin20’
= 25.505mm

(7) s EEE e,




AR F Al TR A

33 1

Lkeih

9.R
p m(R- 0.5b)cosa,,

_ 25.505" 148.5
p’ 6 (148.5- 0.5 45)cos20’
=1.697

va

(8) AlEG K e,
m?%aﬁ%ﬁﬁ?’ E& bm = 00 ’ )I_\”J

_ 0.85btanb,,
p m(R- 0.5b)

R UL EEEAON, 1985 BT S5 00 5 5 AR AL

z :\/4- e, :\/4- 1697 _ | 07er
3 3

evb

o ——TRfbnE TR IE M R EL, Z, = Jcosb,, =1;

Z, —— Al T R R R Z, B RN S T &N T = R

A EZ LA B A PR 4 T B A iR L PR S o A AN RO 22 T, M Z, =1,

K,— /&%, % 14-1-81 #1FH 1.25;
K, —3h# &%, HEWT:
K, =NK +1

2

N —— &G, RN AR HEAL ny S ALK ney 2 1L

N =0.084" ,/
100 u?+1

Xt Lalb e R A 2y, S A - XA A, BT

N £0.85

(3-37)

(3-38)
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v =Pdun
=
6000
50
=(p  178.185
=k 60000)%
:O.466%
RN (3-38) il515:
N =0.084" ,/
100 u2 +1
- 0.084° 35" 0.466 2
100 12 +1
=0.0097
K——:4 N £0.85/), HAEN
= ya)c (3-39)

F/

UMM, mm, K A 14-3-43 1) 20mm;

y,——Hi&E, mm, &K 14-3-32°4

160f, 160" 20

y .= = mm = 4.923nm

S Hlim 650
PATGHERI R N .
c—— XTI, L 14%mm_ m)
Cui2 5 Cla——NE£0.85I 1 5%k, HEESE
e, =€, +e, =1.697

#% 14-3-33, 4354 C,,, =0.66,C,, =0.23

Fro — 1 EHELT 6 1A 58 T om0 FE IR B4 LU0 77, N, i nr

2000T, _ 2000 210.1

F,= 1= N =2358.2N

d,, 178.185

by, —— R TS RA A 9, mm, — RO

b,, =0.85b=(0.85" 45 mm=38.25mm
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LA EEHRARANS (3-39):
(fpt - ya)cI
I:mt
",
_ (20- 4.923)" 14

- - 2358.2
125 %48.95
=2.038

WA (3-37), NWEhERECN:
K, = NK +1=0.0097" 2.038+1=1.02

K = Cv12 + Cv3

" 0.66+0.23

Ko —Fefilioi B THSL R [0 3 A 70 A R 8, H13R 14-3-34 15

Koo =125, X K, =1.5K,,,,, =1.5" 1.25=1.875;

Ko — bR BETHE A W 2 0 Be R %k, R 14-3-35 A3 K, =1;
i PL B SRR il i B SR A 50 (3-35) 15+

1.25°1.02° 1.875" 1" 2358.2, v1* +1 |\y
1 mm?

S, =250 189.8° 0.8762" 1" 1 \/ -
178.185" 38.25

= 449.67 %mz

AREEES Nl

=Suin7 7,22, (3-40)

lim

S 1p

S pim — IR AT 56 BORE AR D5 ARPR D9 650N/mm?;

Syim — AR TR A BN 24 R B iR 14-1-110 HYX 1.10;
Z, —IEE A R, EEl 14-1-27 7 0.98;

Z,—#E R, &K 14-1-28 5 0.9;

Z,—HHRERE R, MR

Z,=( 3 )= (BRFR 2 Z, £1.15) (3-4D

100

A
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C,—18%, s, <850 %mz , #1C,=0.15;

R 10— FHXFROMAS T B -+ s

R = Ry -; Re 43/1:_0 (3-42)

Ry R, —— /N KECIOBOUAT B+ SR, mms

R= (4-5) R, =[(4-5)" 1.6]mm=(6.4-8)mm, Hl 6.4, fEA%E:
6.4+6.4 [100
= 3 —— =4.032
Raco 2 252

3 )om = (L)O-“’ =0.957£1.15

R 4.032

MEAWNCS

Z, = (

Z, ——Hfam S RS R AL AR 14-3-36 1SN 1
FH DA _EARN AT U5V F Al 7715
650, ., N
Sup = (7, 0.98 0.957° 1) %n o
- N
= 498.77 /mm2
HTs, £s,,, THEEMELEER,
2.7 R B AL VT
HHFAEBTE v ST, 3225 dh 5w B v 5045 10 R 70 B I B ARzt /I T SI2 s Bl B P e o
R EREA, XHSLE R, EERRieAshd, 185 DUORIE O T2l o N
¥, R OB, S B A T DA 2 AN

3.6.2 FAHWNINIZIT. HERKEZ

55 IHHE VRS 0 B IR S T SO T T, fEtbu="L =15,

n,

h,=0.97, AWAFRFRHERT LSS, M AHER R P 5 AL sl D08
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P=11 0—297 = 0.534kw

3.6.2.1 HERRENNFLIRIT
LiEE M FEESE 2. AR
(1) BT e A IEACAL SIS TR 4 14 LA HELTFE, BI& =90°,
(2) AHLAEA— M TAENLER, RIS, AT 7 R e i e
(3) MEHRIES
PIVTEC RS 45 8% GIRJTD), T H 240HBS.
2. MpB it
Fefib i FE BT B A 2
TlKAKHb

2
Hlim

d, =ez,Z 3

VR
oy ——/NA A Ko7 JE B BAE, mm;
e——HEGAL R LT R4, H& 14-3-25 & 154 1200;
Zy—"BA7 JE SR E R R AL, R 14-3-26 T1FH 1
Zo—— L REL, B3R 14-3-27 &8 1.683;

n——$ﬁ%%ﬁ,n:%wﬁz%ar%?:ﬂmBNwm
n

Ka——ffH &%, B 14-1-81 & 14H 1.25;

K, — 5 86 R, R 14-3-34 #15 Kyp, =1.25 XK, =15K,,, ., T
K,, =1.5"1.25=1.875;

u— kL, A 1.5

S i —— IR G FE IR SR IR, 3 14-3-28 #5759 650N=mm?

R AN S CAWAN/AS KR

d, =1200" 1" 1.683" §/101'23 1.25 21'875 =145.56mm
1.5" 650

25 i MBI T A
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d1:50§/T1KAKFb’ T
u*+1  Sceim

qH:

HH F i AR 1) 7y BE R AR, 1% K] 14-3-5 4] 7, = 25

Kep — A 30 28, K, =K, =1.875;

Y. — WK RE, BRAY, =CY,,, CHAEVIMEMNMIEIERE, HE 14-3-23
AHCH 1.0, HIE 14-3-24 Y, =2.74, WY, =2.74;

S pim — IR AR L I T IRER, HEE 14-3-28 A 1974 220N + mm”.

UL E S HAN AT

4, =50 i/101.23’ 1.25" 1.875, 2.7

4 425 =131.8

B2 +1 220
UL 5,
K ¥ it T AR AR m oAy
m= i = @ mm=5.822mm
Z 25

[ AR e 6,
d, =mz, =6~ 25mm=150mm
AL IR K 7y B A EAR, Bz =26,
3.3.2.2 HERAMM/LAIE
FRIE BT ik 52 1 16 T 1) GBIT12369-1990, {43 14-3-2 iU T -
1Y fa =20°;
2.0 T R A h =1
3.J05 ¢ =0.2;
AMETEfb =0 ;

R ikt 5,
5. K Hi S T # £ m=6;
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6.5 % Lt u=1.5;

7.8 2=26, z, =15z =15 26=39;
8.5 R X1=X2=0;

VIIEEIE S Xt1=X12=0;

9. 1THEMd -

tand. = sna _  sn90’ — 0,667
' U+cosd 15+cos90°

R =S AT
d, =33.69
d,=a-d, =90 - 33.69° =56.31"
10. Koy 1A HA% d
d, =mgz, =6~ 26mm=156mm
d, =myz, =6~ 39mm = 234mm
11.5M4ERE R

d _ d, _ 234

=— _ =— =140.62mm
2sind, 2sind, 2" sin56.37

WIS 5E b=45mm<60mm=10-m, J# & E K,
13.145 58 R HF 4

"R 14062
147357 FEF H AT dn
=d,(1- 0.5f ;) =156" (1- 0.5" 0.32) =131.04mm
d_ =d,(1- 0.5 ;) =234" (1- 0.5 0.32) =196.56mm
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15. 4 4#ERE R
R =R(1- 0.5F ;) =[140.62" (1- 0.5 0.32)]mm=118.12mm

16. - IIALEL min,
m, =m(1- 0.5F ;) =6  (1- 0.5" 0.32) =5.04mm

17. K35 4 15T 51 ha
h, =h,, =mx, =6" Imm=6mm
18. 4tk h
h=(2h,+c)m=[(2" 1+0.2)" 6]mm=13.2mm
19. Ko AR = by
h,, =h- h, =(13.2- 6imm=7.2mm
h,, =h- h, =(13.2- 6)mm=7.2mm

20. K35 1A T B ELA%: da

d, =d,+2h, cosd, =(156+2" 6" c0s33.69°) =165.98mm
d,, =d, +2h,cosd, =(234+2" 6" c0s56.31") = 240.66mm

21 iR fi g,

"R 14062

q,, = 2.931°

22.U5TiifAq,

Xt T 1A TR e 1A

Oo =0, =2.931
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Qap =0y =2.930

23.TiHEA d,
d, =d, +q, =33.69" +2.931° = 36.621°
d,, =d, +q,, =56.31 + 2.931° = 53.379"
24 fVHEAd,
d,, =d,-q,, =33.69 - 2.931° =30.759°
d,, =d,-q,,=56.31"- 2.931° =53.379°
2523550 A

HEERIRE, A =150mm, A, =120mm

2656 TR Ak
A, :ﬁ- h,sind, :@- 6" sin33.69 gmm:113.672mm
2 &2 @
A :%- h,,sind, :?%- 6" sin56.37° gmm:73.008mm
%)

27 3 HumEE H

H,=A- A, =(150- 113.672) mm=36.328mm

H, = A - A, =(120- 73.008) mm = 46.992mm
p:pm:(p . 6)mm:18.85mm

S = mg%+2x1 tana + x[lg: g% B.9;.mm: 9.425mm
a

29

S, = p- 5 =(18.85- 9.425) mm=9.425mm
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3
d sin D » % - &Sﬁdl
cosd, 6d,
3 - 2 0
g&é 495.- 9.425 ,cos 233.69 gmm
& 6~ 156 a
=9.421mm

W |

s,’cos’d,
6d,°
3 - 2 0 A
:g%l 495.- 9.425 , cos 256.31 gmm
& 6" 234 5
9

st »S, -

2»h, +Hcosd2

2

g 4 2340 p
6

R RN 2

z _ 26
cosd, €0s33.69°

z,= =31.25

z, _ 39

= =70.31
cosd, €0s56.31°

2, =
M E e,

ea :%éz"l(tanaval_ tana)+ZVZ(tanaVaZ- tana)g

2
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43 T

z, cosa
7, +2x +2h,
31.2" cos20’
31.2+2° 0+2° 1
=27.98

a,,, = arccos

= arccos

z,, cosa
Z,,+2%,+2h,
70.3" cos20°
70.3+2° 0+2° 1
=27.98

a,,, = arccos

= arccos

EAON € Y AWAN/ASKE R

e, = zigsl.z' (tan27.98 - tan20°) +70.3" (tan23.98 - tan20° )4

p
=1.735

K 3-7 A kRS

3.6.2.3 R HEERZITE
1 e bR AR A T 5
X IERAL AN, TN )

Sy = ZHZEZeZbZK\/ d b
miVeH

A
Zy—— TR IX AL, i 14-3-27 HHUN 2.50;

Ze——HPERE, MK 14-1-105 7355 189.8 m ;

KaKy Ky Ko P - WU? +1(N )
u %nmz
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Z,— ¥R E A R, K 14-3-30 15

NN ES K e, THEWT:

(L 7 ERER d

S|

_R-05b q
Rcosd,
_ 140.62- 0.5 45

" 140.62" c0s33.69°
=157.49mm

vl 1

_R-05b q
Rcosd,
_ 140.62- 0.5" 45

" 140.62" c0s56.31°
=354.35mm

v2 2

(2) HBE a,
a, = % (d,+d,) = % (157.49 + 354.35)mm = 255.92mm

(3) Wi EA% dva
d,, =d, +2(h, - 0.5btanq,,)
=€157.49+2" (6- 0.5” 45 tan 2.931 )Umm
=167.19mm
d,, =d,, +2(h,, - 0.5btang,,)

=§354.35+2" (6- 05" 45" tan2.931°)Umm
=364.05mm
(@) Wk fa,

Hr,b, =0a =20 ,lla, =20°
(5) FE[RE EAL dvp

d,, = d,, cosa, =(157.49" cos20°) mm=147.99mm
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d,,=d,cosa, = (354.35’ 00520°) mm = 332.98mm

(6) Wi eh KR g,

Ow = 0'5(\/dva12 - dvbl2 -'-\/dvaZ2 - dvb22 ) -8, Sinavt
=05 (\/167.192 T 147.99 +/364.052 - 332.982)- 255.92" sina,
=24.947mm

(7 mmESEe,

_ 9. R

e pm(R- 0.5b)cosa,,

_ 24.947° 140.62

" p’ 6 (140.62- 0.5 45)cos20’
=1.677

(®) WiE e,
m?%gﬁ%&ﬁi‘ﬁﬁ\’ E& bm =0 ’

_ 0.85bRtanb
€y = ————— =0
pm(R- 0.5b)
Fe LA EEARAN, S8 S S A R AL

z :\/4- e, :\/4- 1677 _ og
3 3

e

Z, ——Heflnm T S ISR A /5L, Z, = Jcosb,, =1;

Z, ——FRR R P HEN A R, 2o BB RN ST &S TR E R
S 1R M A 0 A ) O TR i 9 B2 PRS2 o R TRAA iR B TR, B Z, =1,

K,— 5%, H#* 14-1-81 154 1.25;

K, — 83 &%, T

“v =N (3-37)

i



BRI R NI IR AR 546 T

N —— & Gt RIN AR HEAL ny 51 AL EL ney 2 1L

N =0.084" AVm (3-38)
100 Vu?+1

K R ZE A Ay, BRI X A AT, R

N £0.85

v = PO
™ 6000

. . 50
= 131.04" ——
P 60000) %

= 0.343%

RN (3-38) il515:

N =0.084" AV
100 V2 +1

. 2
—0.084" 26" 0.343 / 1.25
100 15 +1

=0.0062
K——:4 N £0.85/), HAEN

ya)c
F/ (3-39)
UMM, mm, K A 14-3-43 1) 20mm;

y,—H&E, mm, &R 14-3-32°H

160 f ’
Y .= w1600 20 - 4 923mm
S Hlim 650

 _ PATS ik (8] .
C—— AR, BaaNe
Co2 5 Cs——NEOSSIHI R %, HEESE

ey =e, +e, =1.677

#% 14-3-33, 4354 C,p, =0.66,C,, =0.23
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Fro —TERIAEHE RS 1A 58 i T 70 L IR _E 44 LU0 77, N, iR

2000T, _ 2000° 101.23
d, 131.04

Fo= N =1545.02N

b, — Ao TR A ROATE, mm, —REUN
b,, =0.850=(0.85" 45)mm=38.25mm

P DL EEHRARNAS (3-39):
_ (- ya)e’ ya)c
K
(20- 4.923)" 14

= o 160333 0.66+0.23

38.25
=2.889

WA (3-37), NWEhERECN:
K, = NK +1=0.0062" 2.889+1=1.02

wp TR T B A ) B A R R 14-3-34 B
Koo =125, X K, =15K,,,, =15 1.25=1.875;

— AR TR A A T 0 R L AR 14-3-35 B K, =1
W BB SRS Ao T H SR A5 (3-35) 15

1.25  1.02° 1.875" 1" 1545.02, 152 1,\y
mm

S, =250"189.8" 088 1" 1 \/ -
131.04" 38.25

- N
=392.96 %n o
VI AN 77

Suim 7 7,2,2, (3-40)

lim

S =

s — R0 A R R R S5 AR PR, 650N/mm?;

S, ——TEARREE T I BN A R R 14-1-11019 Y 1.10;

Z, — AW RE, &K 14-1-27 24 0.98;
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Z,— R, K 14-1-28 5 0.9;
Z,— MR R, tEWIT:

3

100

Z,=(—)= (WPR%M: Z,£1.15) (3-41)

A

CzR__iFE‘%&’ S Hlim <850 l\%nmz ’ ﬁlcm:()l&

Ry —AHXAOWANT B2+ s 2

R = @ 43/ ]-a(f)_o (3-42)

R, R,——/hie. REMIBOWATE+ mm . mm;

R= (45) R, =[(4-5) 1.6]nm=(6.4-8)nm, H{ 6.4, RN

6.4+6.4 / 100
= 3 =4.679
Ruco 2 255.92
3

st \om = (m)o-15 =0.936£1.15
100 "

MUEAWNCH

Z,=(

Z, —FER I E R RST R, R 14-3-36 154 1
FH DA _EARN AT VTS5V P B Ak Y 115
_,650, s AN N
Sup = (7, 0.98° 0.970.936" ) /n o
_ N
= 487.83 %n o
HTs,, £5,,. WEEMREER,
2.5 MR AL T
HHTAE ST TH RN, 245 sl R v BT 10 R 40 B2 [ AR It /I T SE B B B 4 14
R R EAR, ML A, RN, 18 DURUE U g 5N
F, WER OB, S R AR AL T LA EA TR
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3.7 AN RN

3.7.1 F—iRWANLI . HEMKZ

3.7.1.1 KHI ERITHEE P, ERnAEEIET
AR AR B I R (CAFEHANCRIEN) Ah =097, N

B =Ph =11 0.97=1.067kw

BignN: n=50%,,
AT T
T:%mizwﬁdlgiwLm:zanwn
n 50

3.7.1.2 B3R ZT NS
SRAE 7S Ee B 1,
R CAHEG R 1 0 FE TR ELAR N 210mm,  #o- B F -

F =21 22 203800 _ 500 gan
‘" d, 178.785 '

F. =F tana cosd, = 2279.83" tan20"" cos45’ =586.75N

F, = F, tana cosd, =2279.83" tan20°" cos45’ =586.75N

3.7.1.3 VILHEHNRNER
Ay = A3 D (3-43)

JotdE EAXYE R RN AR, BRI R Y 45 4N, TERTACEE, ER

6-1-19 Bl A=112, T8
d.,, =1123 1067 _ 31.07mm
\ 50

i Al /N ELAR AR R R AR A B ELAR o, O T EPTIR RN EAS dy
R RS A ALARARIE R, T T 35 BB s 7 5
BRSO AR T, = KT B5R, BB R/, M Ka=1.3, T
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T, =K,T, =1.3" 203800 = 264940N - mm

FERETH R T M/ T BRRIES A PR FE I 264, BTN, A YL BT
S I, TPEA B 0 — i BRI B, S IR e, L R VRE A A 1) B b
9 38mm, N, LR s/ NEADCY 40mm, B, R E/NE AR 40mm.
3.7.1.4 HMVLEMIAYIZIT

1A E Bl BRI R 7T R

WRAEATIR I 6, il ERA ERRhES . BEFC . E Atz DL . SEcp R
BTSN, dmin=40mm.

2. AR b 1 S A7 P TSR R e 10 45 B LA G 1)

(D BT MBS FPERE T A, AT E R e AL ds, iS5 REAe Il & () 5h
AR 40mm, FEAC TR O A iE 7RI TE R, BN 40mm Al Bk
&8 L=125mm.

(2) IR FRR BN K, DRIl K [F] 526 458 1) g Al i) g BOVE FE  l0de FH A 4
fil K, 2B TAE SR AR di=40mm, A= 5 H PR B O FEACFRR A
b 1 K B 2% 1 A B2 fe B 7k 7210C, R~} A d” D” B=50mm” 90mm’” 20mm, &
d2=50mm. 1"\ Lo=40mm. Hli7K d1 %€ 24 207, HUE AR Y ds=56mm, Ls=40mm.

(3) BBt ab ) ihte de=40mm, R4 N im AR €0, B THEAR N
FEETERE L=60mm, SR AR NS T BT, MO BHKE L=56mm.

3.4 E A R ) E AL

Ve AR S5 R m) E A AR A EE R . 5 RRTECE B4R d=40mm,
B Ls=56mm, &k F4t 1 450 8 b” h=12mm” 8mm, #K K L, =50mm,
B S

HIRAEZR B0 A A4S di=40mm, #ifg 2 sk R~ A b” h=12mm” 8mm, ##
K Ly =63mm, BEHas 5%k H@Eﬂé\%i—g; TR Bl 7 5 il %) JA) [ o 2 FH I G ok
RUERT,  BRARIRFN) BAR R ST A 28 me.
3.7.1.5 K _EAYETT

T SRR A %) 5 ) PR R el ) AR T P, R ) S R S B, TR
AHC afil, X 7210 B fy iR, T A a=19.4. 5 LUK 32 F1 1 i R0,
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v B |

|: I

3-8 il 1 KISMERA
S T RN TR S ) 55 L -
BEAT AL 3 A% 7 52 e K R (R AT R e, A% DI
NIKENIEAAL RSy, Ha =0.6, HFhEIHE N J1A:

.2
257983 290 4 (0.6” 203800)°
A _Js 25 )
S, = = — Mpa
W 0.1 40
=20.39Mpa

A LI E A RE A 45 49, T AR, 255 T [s ] = 60Mpa , Hliits o, <[s ]
Lo

3.7.2 TEBHANZIT. TERRZ

3.7.2.1 KB EINEP, R nAEEET
P =1.067" 0.97 =1.035kw

n=50"%.

T =0550F = Bss0” 19390\ m=197.60N - m
n & 50 &

3.7.2.2 #&E 1. 2. SWZHHH

B HHER A N A — RIS, RS 1 S R T I G 40
NHEVIRE 2 FIAEDi R 3.

SHHEL S 1. 3 kit

HH ATIRHE AR TSR AT 0, BN AR e

T,=T,=9884N-m
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o Ftl :ﬂ :M =1508.6N
d., 13104

F,=F,=F, tana cosd, =1508.6" tan20°" c0s33.69" = 457N
F,=F,=F, tanasind, =1508.6" tan20°sin33.69° = 304.6N
XHHER 8 2:
HI AT IR HE R TS TR, SR AL -

P, =1.067" 0.97 =1.035kw

T, = 9550E =9550" % =197.69Ngm
n

_ 2T, _ 27 197690
“ o d 178.185

N =2219N

m2
F, =F,tana cosd, =2219" tan20°" cos45’ =571.1IN
F,=F,tana sind, =2219" tan20" sin45’ =571.1N

3.7.2.3 ¥lSMEMNRNER
SHIB A R R/ NEAR, R RRRE A 45 90, T A E

dmin :A)gi

n
WIEE 15-3, HL Ag=112, T 215

1.035
50

=30.75mm

dmin = A}S
3.7.2.4 K ERYETT
(1) s S ok S
B g o< = (S E D O KTy N = A T I 1 o i K il o 1 e
FH Frp - Sih 22304 52 2 W 23 18] 7 2 0 e 8 TR T AN K T AT 71 R . Horp, KeF

T 19 2% L T L 5 I 6 7 P B 2
S RTIVAEY:

I:t2|_2 = I:r2H (LZ + L3)
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_F,L, 2219 834 _

r2H 540.8N
L,+L, 834+258.8

F, =F,- F,, =(2219- 540.8)N =1678.2N

By ) AR

d
Frsz = Fa2%2+ I:r2v(|‘2 + L3)

d,
Fr I‘2- 51272

I:r2v
L+L,
571.1 83.4- 571.1°

178.185

83.4+258.8
=-9.5N

YLz L5 BR T FAR S .

F.=F,- F, =(571.1+9.5)N =580.6N

Fr2=571,1N Friv
Friv
Fdi1 : Fa2=571.1N Fd? ]
‘ L1-291,1 T TR Lizuse o \\ Le 2011
: FriH Y/ :
T1=98 B4N m . FrzH
N T3-98, 84N m

F+3=2219N
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F+2=2219N T3=98, 84N, m

FriH

K39 KT s 77 AT R A
(2) =5
USRS ER

My, =My =0

M,c =F.,L, =(1678.2" 83.4) N - mm=139962N - mm
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Friv Fr2v

/-FF52=5T1.1H
k!
A /‘! Fd2

Mal

Fd1

Fr2=571,1N

Mv
Mvc?

Mvci
3-10  HyEETH sz S AN R

MVA = MVB :O

MVCl =-F

riv

L, = §- 540.8)" 83.4fN - mm=-45102.72N - mm

Mvcz :Maz' F I-2

riv

\
/]
|

2 g
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