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ABSTRACT

In recent years, motor bicycle get a fast development for its advantage of convenient and
the green environmental protection. The electric bicycle will become a main tool of
transportation gradually after bicycle and motorcycle. The tire is an important part of the
electric bicycle that develops immediately and continuously. The electric bicycle tire has
already become one of the main products of many tire manufactories, currently. Along with
the fast development of the electric bicycle tire, some special function requirement of the
electric bicycle tire increase gradually. Bearing to pierce function is an important function
requirement. The speed of the electric bicycle requirement is quicker than bicycle, more risk
will be when tire is damaged suddenly, resulting in not only the property lose, but also the
human body safety. Therefore develop to have higher bear to pierce of electric bicycle tire,
have become a market of a request urgently.

There are two methods to raise a tire to bear to pierce function in the manufacture
process of the tire. One is improving performance of surface tire rubber. Another is
increment tire buffer layer of the tire structure. Balanced other aspects, it is very difficult at
improving performance of surface tire rubber, so in actually the production line of the tire
mainly is increase the buffer layer to raise a tire to bear to pierce function. The tire buffer
layer has two types according to the structure dissimilarity: the short fiber strengthens type
buffer layer and the buffer layer with the long fiber curtain type. Here, the research and
analysis two category types motor bicycle tire buffer layer from structure factor, the making
craft factor and the formulation factor etc., are carried out to get can satisfy request of

' function, economy, and produce efficiency, respectively.

In the short fiber enhanced buffer layer making research process, it is emphasized to
study to make use of a short fiber of the PPTA to strengthen of the function of the tire buffer
layer research. Aspect of the formulation set of the short fiber from the PPTA, the thickness,
vulcanized time etc., all this factor influence to the function of the buffer layer and its end
tire. Introduce a uniform design method, mathematical modeling and regression analysis in

the data deal, and got that the best PPTA amount is 3 sets, the best buffer layer thickness is 1
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mm, the best and vulcanized time is 16 minutes. In the making research process of long fiber
curtain buffer layer, it is studied to make use of the PPTA curtain type buffer layer,
according to structure design, we make sure the best structure that got contented function,
economy etc.. Introduce the CAD tools in the process of study, including carry on 3D
emulation design and the structure parameter calculation. It does simplify traditional design
process.

Base on two kinds of making processes of buffer layers and the actual work that
combines factory equips to have a condition, two layers PPTA long fiber curtain type buffer
layer as motor bicycle tire buffer layers are selected. Made the motor bicycle tire meet
performance request, meanwhile its can make use of an existing production equipments

well.

Key word: Electric bicycle tire, PPTA, Strengthen, Buffer layer, Uniform design, CAD
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FREITEB TR F LIRS IR G FAE WIXFTEGL SWFEX

- 72145 WA, W: BLEAHE 1680dext ARBF L LR, F10emHEKEEH
2 RHF 4%, (T8 1.45m.

213 RAERA
FHARFTRAGREFA R AT EE AP AN 930dtex/2 - 130137 4, WELHA
B 930dtext X RR £ % LA, & 10em HEKEEAH 130 RF S, T4 1.37m.

22 FE#RE
MAERRHERENTERERABMEURGER LG, S0k 21,

221 FERARERERAE

3 4 R BRELREAE Lk 28 ik X

RIS | BE HEEH

. #/E 3~4.5MPa, 1712 680mm,
AR | 3R HE TR BTN 5.5kW

Wik, WHEiE 124r/min,

ERABR | 9560:9510<800 BEAL #k 1:1.2, EHLIHER 40/50kW

FHEEEE 9L (HRETF),
THEE 296L, #% T 4% 6-60r/min,
BOERME | F370% (6-60) 454l ¥FEW 11116,

@ H3h % DCI250kW,

WHEEK 20, HE159

R4%453% 14.5r/min,

BHER | XKY-660 K A JE 344 15.40min, BHLIE 110kW

BERENDE 160kW,

#3% 100~1000r/min,

M. P, THEEL 114140,
B TH L% 5.4~54m/min

XY-4T-1730 JE ZEH],
AR (9610x1730%4 ) ¢570x1800 I\ 47 M4
9570x1800 /\ 354 #H,

B KW 14:1, $£3# 0-60r/min,

' 990 B A B it 57 300kg/h, EHLIIE
BEER | 990/p60 KA &4 HH 5 AL 55kW
@60 B AH it #5200 kg/h, B HLHR
22kW

— KA EAKE 1050mm, H¥FAE
WHEN | XAL1450 LR #AH, 0~45°, # B X # 20. 29. 38 X/min,
B R W

SMERAE | RERAAAEN IS E 0.61Mpa, BHLIIE 1.5kW

SHeFA | & BAEAH # A& /1 10Mpa

14



FR RN BB ER B ERE WG SR LAY TERL$WE X
EEAE N 2.5~3MPa
E&E4EAN 1.3~1.TMpa
%4} 0.7~1.02MPa
K % & /7 0.4~0.5MPa
Ek: 2ABREEHEL, XRHEYEL ARER 25Smm/min~300mm/min
8.0mm=0.1mm By 4 B 60°% 3. % 9 +£2.5mm/min
£ EAXTRERNAAAEHE, (TERMEL0.2mm
£5 5 m ¥ EREAK30°HE4E. o T HE:
B 3R sk HERE L
. 98,
hEBE ’L
BEBE| [ !
it |
] » l
i \l
/
S e
gk 4M2 790mm=10. B 150mm H54k |1 F W E 2%
R, XEHREEY (63). R S 4% ¥ +2km/h

hERRE
WA R
AL

mEH: EBEEV (63). B K
10mm=0.1mm. %K Smm+0.1mm B ¥ %
%k, ABESLEH 1.0mm:0.05mm.
BEESHE A FTARMESSRE
EHREGREY, FUSEY, dhyLE
FES M A A L.

KNS
REH

THS000 H#UBH /7 KB AL

Bt A S5 S000N, M <20.5%

2.3 MRRAE

15




FRATRAY RGBS TR = MR & S RAE WLKE TR LW F8X

HTEAEEBRBEARRAFARTURADRBERBEX TN, LR ENA
BitReH R RS, AR ARREEERRATIRAN. PR EEERX
WREREZARAUE (RERBFHEMEFEURGEEFMBEZ MM 4%
). AURTAMM R (RALMA R EIENEAMER). BAXE AR & EF
EAR, BB 300% EMBE. HMBE. SHHKE, FREEFER
B JBek th -5 e g U,

w0 b BT — M ok B AR R RERAE — BT AN BRI R R BB B o JB IR AR X Y
MRRHATRE, RERMXNEERRRMEE: RBREE (REFAFEE). &
FRE(RERBFAEDEAEUNREZA ERBEZ AR ) HAKME (X
EAGEAEZENGEEMHE) M, RARBRAGEHERBER TR (16X2.50).

231 HHERBEERE

ZHENERERARTKABEF mk ki &5, BROFHAEHRGRALR
AR RAF LG TRECRATZENE RS, BREERBRERRIERE
ZuEURNERELE REFARBORE, AFFNERFEA AR % RER.
—BRRABEARERRERXABEEE, v ERERANAKEFR GBT
9749-1997114121,

SEmAERRER 240 UL, BXEEGBTTI7T7 AENFEREL, #XK
Z 350kPa, EXBRZFEE 25+10CTHMLD T 3h, FHERENREAEEHH
£ E 350:20kPa. MEHRKIAKABA N WER, DASHAREXNRE, &
AHTRE. REHERELEETHRE, W 50£2.5mm/min &8 EENF QT
MAESOR, HFEFZRRBABREANE N ELENREARE (78), mEXEL
REARETREMABN, WRELMEIBARAHE TR, RRERE, YR
ReAE, BMEHKEAKR, SSHIMANHRR.

FNMRB AT E THAFHERE: W=(FxP)2000
AF: WRFBNE, BEN Y FATEN, BAAN;, PATEANGE, B4
4 mm.

WA R T o Y B B BT R

16



BRI R S TR RIE I F SR I WIAFTERLEWFEX

232 BHFERBEHAM RS

W50 4 40 BA T A M B R IR GB/T 9762-1997 MikArk, EEMUXIR
W BEEHAE NER 240 UL, B EHEEAEN AR, REE GB/T 7377 HLEH
EREL, FRUEEFEAE, ERBEERE 25¢10°C T, ## 3h UL, HEHE
HWREFFAEZREAE (YHESEN 340kPa RH VU T, /A% K£10kPa;
4 340kPa DL b B, AHFAZEA+20kPa). ¥ LREEFAHRE TR ER/AKBHN L,
HULGBIT BT AENBERFTMETRIE, BHEBFHREES, HE Smin A
I 3| 40km/h2k/m By R B # K. EE K 3 GB/T 1702 & GB/T 1703 EHERHK, x
N, BENR, WERESEERT. REIBP IR AME. BEALNRE,
REXE, BETRNARE, FANBRBEERELLL LM,

233 B EREMSHE RS

L5 2 1 2B ok A A B IR R T 9 GB/T1702-1997 Ko b 89 7.7 B3 bt
AHFES X AT, TENRAB LT b LERREREREE, F594
BRTA, EH 15Smm Wk, WE—SBENA, AEARRNFEEBERLL
RAF—BR, 5HEREAR 0mm ENFHE, HEHENERUFE, Kkl £
BERE B YRR . B D RBAE L B s, EXRELLT,
HHHUBL 25Smm/min 8 FHE K #7 K%, Kb, BAEAETLETET, Rbw
S AR EOTHEN AR NEE, R &R 3 MR T E0,



FRAF BB R T EREMERIE SR BIAZ TETLEWF X

FoE FREGEEGRARRENBEHE

3 /g

ENEHERBHETVENCEA—BAAZALERA MG BRSELR
BEAENRY, NECEANEAERMNEHEZENERNT ARELA: —F
RARAREAEARENBENR, REETEME LW E—ERBHRENE,
RATEHFARBEEAETRA. BR, TANEFLERANER, RAFRH
W EEEGHRIAF LB EEAR; BA—HEHERMERARERESS
WERAR SRR, EEEASRERE, BRFABTRAT TEER, A%
ERABAWEK, HUEBA—B RERRRL. RER4 A ERET BB
RS ERBEHEHETERR, 2HAREEFRY . TERLHRHE AR X
FRABEHRBB BN EHRENE. |

32 HERR

AAERBRENEHEIBERQERR. DB FE S N BAR 0
mil. EREREENANAT LR,

HERAE EEAHE TR EAPRERDE, £RAIETE S Fiv B0 &
PR AR R R, EXANIE T ER QR E KRR e a i RORBREE, K
HrRLEFO YWY, EHMEBARASNE X EARBEHER KT, TRE
BB ERRITER RER RN A G RGN Z B

3.2.1 &% EEH R

ERE 1500 Lo AE BT RS, BEEF: AT —BEKNREAE
SAHNDMRE RN R E I Imin, & EEHLE N BFE 0 B 0.75min, o
NEKE. SI69 5 % 4An/E B 15 0.25min, WAKEESLME EH lmin, BAHH
JE 45w E K 0.5min M, BHAUBHLRFEITH. V/

O ). 1

322 ZHEHNHE -
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FRITERFOGIENTERIGETER B SR WA F TEMLCWHF X

FHEAEEREHERERAMAEER THENRLY, ZARNENER
DURSE B R AL B I, B DAZE Bl - b B A SR T IR R B O R B

EREE R EETFENLER, HERTEAEESRE, BARET LS (&
REAE) BHRLRAREN G EBAA.

323 FREAHBEEWNERKBERRKE

RAENBEN M —ERNER, RUTEUBRYAFRER, ERERAHE
RWRAH B, ERNENIRT, R ENBEES, JURAE, KGR THE,
2 M ERY

%wﬁhﬁ?

B3l FREMETHBRHETE

33 FREHLHBRARKBES BRI

EHET CI80 (AW AFRBPHANEERSY ) XARY, FEXXRIH

EAERHREZREF RN, RILCENEFAR. ERBFHRAME, £F

YRR AN R AR,
ﬁﬁ*%%ﬁﬁﬁﬁﬁﬁﬂ&i%aa¢‘u.zzma.w‘m455,%

i a;‘_\ P ""; s ol

AT, bt b/

”
o o 2/

'/. a I.r'

131 BRESHEABEHREDERRERHLY

RRARTFREAED RN AR RHERRE RGP H. ERHEAVHE
e, ZnEHBHRARARARBARRAFEEZOYH, AR THER
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TR BRI BRI B F R REH 15 S FAE WA FE TR S # e

Ehe®mAttEE. ERAQKE M TH M E SRR AN EATA AR,
32 RBHNZEHERTFFRARN UL ERBBERBEY HHXR

\ A\vs ~ -
-, R ! ~
s T
IS N, G J
B . i (’\; .
v ~

.

FHeHR

32 FRBBEREEEXRE f

/

TR SRS BN, BRREER. /
3.3 SR Bk B o 5 0 8 T AR 50 S A B 0 %

.

4.6

Matie
>
[\

3.8 r

ggba i P
0.5 1.5 25 3.5 4.5
FRHH

B33 FHuHRSEEMEXEE

WMEIETUNEAN, FREAEEBHANEO N EE RSN,
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TR BRI E R EH R & SR WA E LR L W F 18X

EHRENTHREEAR.

ERBEHARNRBIRFRA, ATFRA40H0 5 EALKEHRNRE,
ERRHRARPHATREBEME. IRAIENTREAENEX D TEFEE
ER et TR, RAZERENENIE.

332 ZWEREMBFER U ENEH

ZRERERYMENFRALGBNREZNENK. FRARE, WM LT,
SGHRROMSET. BR, NEFLEER, RERTNERXEE, TEAGEEERH
BARBEMSE. EHERNRBACR IR P REENR, HERBESFA.

E34GATERERERRKEREZANXR, MARTYRRENRY, BK
BRALEADHRE.

E3SHRATEHERERMSERAXE, NEFTUEE, &4 EHEE
HEMENEHTRRRL. ERB RIS, G EAERZASHEENBH,
THRLE, BREHERERE—SREFOHRBRME. SHRTEEUREFER
$REeFRRAR.

.
;o
a T %
{
17.5 ‘
7
P 17 é > 1)
NI 71 L 7
\Z"% _16.5
16 ¥
i L
§ 15.5
& 15 |
145+
1 |
13.5 }

13 L X L ST SV DU R S | e

0.6 0.8 1.2 1.5 1.8
HEREE g
RRERE (91 L}
B34 GHERESREBEXRA
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FHH LB RTR BN TERR AR GIE S RIE BRI AFELER L EWER X

A

6.6 08 1.2 L5 18
SRR

35 BHERRSREHREXRA

333 B EARGEBBYEENBS

BAL R LRI M B B R B, 3B 4 FLELR b M R 1 31 AR K i
BoALR F K Bl AR A, XA RS RR A XM A TR, £ P LRy
BHEERAXMUNRNL A, W36 MR T RAERE AR AN LEHR,

EEENRUR [ AEXARELRASY, ARG RGEATHEXOEER AL
BRHE.
16 [
15 t
14}
13 |
m 12
g 11}
# g0 |
9|
8 b
7 L
N
13 14

16 17
!
)
i

[

15
LA

S
H36 RABMEREREXFE
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TR R BOIR B TR R & SRIE WLAFLTEFLEWFEX

E37THRTHUH AP S EREZEANXE, AREEYARALRAREA,
XS MR BHY, EXFPAHAEATRXAERRRNAED.

4.5 L

25 1 ! 1 PRSP WU I S EPUS ST I SR |

13 14 15 16 17

37 ginESEextE

3.4 KENG
BAREEGTAEAERBERBAR. Zob BRE. KA ot oo 166t 18 5 xR
SRR BEEENER, BALTE®R:
(1) RMHFREFEARLARBRENBEREBEELGEYHES, ExXikE
RENTYMA-RNAERW, HESAEE AR, RENEYERL
RERZENEERBEL A I RETHARE, FRAREBEGZERENTS
B ERRERFRAARARARAT RERGTH, EFENES C180 R #
REFREAEARNARTN 300, ESLEThREREER.
(2) ZHEREXHEXABERGOBHURAL, S4FRAMXENEE
W, ZHEREE 0~ 1mm EALEAE.
(3) mAHEAREgHEN P E g, EEENRLEARERN, i
FHARREE, REHTHHAHEN 15~16min,
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FHRIF R R RIB ) TR B E & SRIE WTAE TET LS WFLEX

FHE HARHTEAEFREAERERARBKRENERIRIY
Poita o A

41 WE

REHHEL - ANERNRE, BPSREEER. RA . RLEEN RN T R,
KB —KWEARE. ATHFEAN. 0, AR F R2—H R ERF
REAERBRBEHERF KT RUHT TR HEARD HERRKH TR
HEHETEHARRETET Y44, KR AR ERRAERBOTEA S HIBEREX
R, IARBIAERE, BERABAARN RAEENEL.

HARWRREZUHFRPERFRNAREARNTF A LR P HRERL
ETHEBRERE S TAHMELANIN—HESEE. ZAKTIRA. TRIER
R LFHRE KBTI, BHHRA T EX R TP B F T TR
FRAB RO HGLHE” FARAY, REETF, AXBD TRBRREK, 41
.EMIRAM—KRRR, BENRINRBARFZEIREE, A 2HE
ZEEREXR. R—FEELHHAR, LREARERTEE. 240, HIK, A
RYEAERELEPAFE, FATHEZMFEERLKR, BRTEHR. FHELE.
WAEEREE, BRHRETHETAEE, RERBAHANRELS, TE
ARBRD N RB A KR EH KB E, R IFREEXRNEN, R—HRENE
BRITER, FHYRHTERAEFTHHEL, BTG EX KBTI, &
REEHTEM T ERLEFROIE, GLAEH T EANRBTENE L KEL
MALE, EREASEA LB R B ANRGEXFHX B3, f SPSS. SAS. MathLab
%,

HARWFE, TEXRREAIIOTRRTHRR. HORITRNRIBRAN
Unq), EF URKHYEI; n ZFRBKK; ¢ RTFATFH; sRAEXRF TR
B EEY RS, EHARTHER L, KA T —HFHRGE RN E—
BEALEAAF (XM GMDH F i), BFmMkTHa# it FRRABDT
Tk St A A 0419, |

24



FRA LB RE T RN IR E S FAE HARXFE TR L EWEL X

42 B RIY5¥%t

HEERIGEXEFERBHMERERNTUEFE, A TRFERERAR
BRRNRERRAFEAIATELIFHER, TFARERELERBEBEOL 4
MR ERITEHNINEE. BRERBRXEF P T L LG4 E BN P H,
EZMEREARRRERATERARE, BoEARBEEAGILIRFAEN
W, BREEHNRZAHKE.

MTEHFRBRATENRERFOERETAEE. BEEGEAME,
REMEGFENHARMNERRL. EEENESF, 4 A EEEF, KA1
R AR RAKER EREHE. |

ARHTFREAAEHBARKEHERI DIV HEP  RELERNARLT
EREAXKRBIRITHER: RAPFREFEOKE). &HERER). &
B 8 (x,).

RECHERESAKAEF LFRENL, FAEFLE 10 AT RATRR.

HA & FREA SR HE)®RE): 05. 1. 1.5. 2. 2.5, 3. 3.5, 4. 45. 5.

%ot ERE(x)mm): 06. 0.7. 0.8, 09. 1. 1.1, 12. 1.3. 14. 15.

B AL B J8] (x,)(min): 13, 13.5. 14. 145, 15. 155. 16, 16.5. 17. 175.

WRERAATRRGFE, EPEEH 10° kREwERAEXRINE, W

FEM 1P KRS, RABHTARK, BEA XPRBARKEFRENER, #
ARHERATERRANE, KREE 10 KERHEAT IAELEE, RELSL
e AL
AR 3R 4t 10 kT 8 [ 5 v 344 A Aok BI04 6 R 2 A LA 10 KT
3 EEMHORHARZHRE. K41 U 0hH g £ 19,
HARBESRARNGEARLEARKEATABENRGRILE, & 42 4
U* 100108 8 1 .
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FRIFR B B F R AR ESFIL TIAH TETL W FLie X

%41 U (105¥4%

1 2 3 4 5 6 7 8
112 |3 4| s 19w
2 2 | 4|6 | s w0 3|19
3 {36 [ 9 (1| 410518
4 | 4 | 8| 15961371
5 (5 |10} 4ol 3 2] 1]cs
6 | 6 | 1 | 7|28 ]9 1w0}s
Tl 7| 3w 6] 2|5 |8 |4
8 | 8 | 5 | 21w 7] 1] 6] 3
o | o7 s 3| 18| 4|2
6| 109 (8 {76421
ka2 U 0hHaRNuERR
sl fg D
2 b1 |te | ] | 0.1125
3|1 5 6 | 0.1681
4 |1 |3 4 |5 | 1 -] 02236
5 1 35 4 | 5 | 7 | 02414
6 | 1 | 2] 3]s 6 | 8 | 02994

REFARBBHERR N 3HAR L. 5. 6 FIHRHAKRAN KL R, Nk 43,

X43 ARRBBHRITE
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FRAT LB R BN FRBENENAESEL BT TERL S WF e

2 3 4 S0 7 8

vl |lala|lwm|alwlw]| =]/
V] o |V | aa|lwvi| b |w |t | — |

[
=
—
(=]

SRAARUTE, RARBREREEEF - ENRB IR ATHE. £&R
TERBH SRR AT EEBRRBRNE, RERHROZHERELAZRE
BEP. TUEY, SMEARAEIAKTHR-KERE—KEE, ZRB®TREZH
W3, & 4.4 RS S RTRH R ORBBE .

Fa44 ARRBKELHR

1 g os 51 1 M 16
2 |21 1 (o] 1s B1 14
3 (Bl 15 4 09 [10] 175
4 |[4 2 ©1 14 (6] 155
5 |15] 25 31 08 2] | 13.5
6 |6 3 8 13 9 17
7 |m 35 21 07 51 15
8 |81 4 M 12 (mn B
9 [ 45 [1] 06 B8] 165
10 |[w0] 5 6 1.1 4 145
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FETEB B RIEH TR IR & GEIE WL E TR LW FEX

43 AR ERAEURREAFRLRE

ERYRB R EA E, SIRT —#HE TR E—GMDH, Bk
THYR TP ETFRBAMS WAL E LM EENE®R. GMDH (Group Method of
Data Handling) 7 3% & W H B 5 % 2 H ¥ Bt A.G Ivaknenko Z /| # E W& M % R E o
BHEAREH, UK—GFHR (H41) AXARBN-—HELNFLRRAHR
B —HELEA A%, HH GMDH F#! 1519, FrEENLE 42,

Y=g+ Z ax; + E Z 8;i%,%; + Z Z Z @i XXXy oo

i=1 jmy jm) dml je1 kmy

41 K—G 25 R

6 p

x a:o & P :l‘ !lﬁ

1 ~——pd

3 — m :C} | |3«
x * & y
. | . I wl—l—

‘| & & Gﬁ %
X, —+ # =

‘::::(\G‘?:_ Gx, %))

W42 %A% GMDH ¥# T EHE

427 GHRABA SRR, ERAMNRENZLSHX, 0. 6,0 .....0n)
AR EEAEEFNENE, y R EHPER T ERENR Y, H2ERRRIN
EXUBEHREAE; R FEARE, RN yy PEEEOEEFMENES Y
X#y, EAT—ENBRA. BEEd m BRARAEY, HEIHENSAALE=S
Brey, MERARAR 2" MEHNERR, RARBNRESRGFARENARA
Ko RGHRFEXENHIRERANHRAX.

43.1 EHARItH A GMDH F k&I B # $ B
ORI H 4 R HAT R B BB L
OHERHFE LR ML T A, BHA.
OHEREAEE X x #TAS.
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BRI TR R EH M & SRIE YT AETET L EWH e X

"ABLRERA G Xj)=a0+a1xi+a2xj+a3xixj+a4xi2+a5xj2
@A K4 Bty ¥ #EH MSEGH 7 R 2)E TN K%
Msg= 2~ G %)

(x.y)eB

AHETUSFNEIHRNT - BIHE, FZENMSE b L—Bo K, WAK
FHEREARLAREY; TUUZEEBEARATEXNRANELQ. ORF LA,
BRUENEE, REHEZZKEPFERT UL BT A K E.

REAHEBEYA:

2 2 2
Y= P11P2X HP3XatPaX3HPsX) “TPeXy 1P7X3 HPgX X tPoX X3P 10X2X3

432 BIHA KSR EHEE
k45 AAEXRBEREK.

245 RARBHEZHE

G| F0Ea% | BHEE | HLHME | BEBELR wenuRg | L
g B% ) | K mm(x) | min, (x3) #HEW) BE(y»)

1 05 1 16 13.16 52 #
2 1 1.5 14 13.97 52 @
3 1.5 0.9 17.5 13.84 4.9 A
4 2 1.4 15.5 15.16 5 # i
5 2.5 0.8 13.5 14.74 4.7 B
6 3 13 17 15.42 45 #@i
7 3.5 0.7 15 15.63 42 @B
8 4 1.2 13 15.38 4.5 E ko
9 45 0.6 16.5 15.89 52 #
10 5 1.1 14.5 16.14 3.7 #i

MEAEBBRAERECHETLRA-KE, BPxk45 AREHJTERANE
B y=pitpax tpsxs+ I’4’<3+Ps’<12+ PeXa +P7X3 +PEX XoHDoX X3Py X, X3 «

REJARIFHERSRABEBER Ry, RITEEHE, FAEETE:
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FRATHBR A O TR B EH & SR WIAFTETLEWHFEX

¥=51.32-5.92%;43.258%p-0.711X5+0.302% 24114428, 2+0.01 4%, *+4. 577 X5-0.051X X3 +0.25TXX3

RALEREEFRAULE 10 MBHEEEFEIHRTHE, HTEER y 5%
WHRy R 46T, P e HRE, e =y-y, . DAEBNUHLEREEIRE
RAEN K 46, RZREALE43.

k46 EHEANUALEREABRERNLEK

AT 1 2 3 4 5 6 7 8 9 10

Y1 13.16 1397 13.84 15.16 1474 1542 1563 1538 1589 16.14
Yic 13.21 1396 13.84 1514 1469 1550 1568 1541 1585 16.13

e 005 -001 000 -0.02 -005 008 005 003 -0.04 -0.01

0.4 p
0.3
0.2
0.1 . " :.
0 hd o ? [T
-0.1
-0.2
-0.3
-0.4 -k ——d

12 13 14 15 16 17

H43 REALHE

ATHAFANBBRESE, UERTTEH, FEARESHRIEE. #17H
POHNERTARAZ. ARZ ext yFEARNRERE 43. AEFTUEY,
HERUN, BAEOMBERS. RARTWHER AN R BERER T EARTRR.

HTRERRG), REUEEHREK, ERETEHEZENIEYVHERRT A

tH, ERTEARFARIEIEEHFE: y= 474340084 x, 0144 x 40017%*
A EREEF R E 10 MRBWHREAFIHRTHE, HHER v 5
RERy, WRATHT, P o ARE, e=yy-y, - HEABAHHHLEREXRE
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FRIFE BB FHIERREHH /& SFIE BT AHE TR S W F BT

ROBENE 4.7, ZZAENE 44,

K47 BEERHTEERERBERNILE

AT 1 2 3 4 5 6 1 8 9 10

Y2 480 470 460 450 430 420 400 390 380 3.70
Yz 475 470 460 447 432 416 400 3.8 375 3.69

e; -0.05 0.00 000 -0.03 002 -0.04 0.00 -0.04 -005 -0.01

cooe

{
b
W N O = N W
L]
4

!
&

|
oo

w
o

3.9 4.3 4.7

BHa4 RELH

RBZ Xty FERIARELE 44, NEPTHUEY, RERD, BEORY
Wah, RENVAA BT D0 HoxtHE -t B B W X R MR BE.

433 IREALENENREFRAREIHIRELL A4

FE TRk A R A, B Bt 3R 5 R AR TR R M B AT R A M R AL T 2
FEETE, TURAMMEEANUREENFRARREIEL LS U T H4

i x A 3R, BEHERE A Imm, HRAHEERE 15min, FIAEHEYEES

HRNBEBREY 153, BRNEAMEN 415, ELRAGHRRBRE, UEH
RN 155, HoMal 42, FRAAGTREE, 2L LE5THRAY
Bil, bEXEETHEEKX.
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FRITEH B RERFREENCHHNE ST BTAE TREF L EWH# 8T

4.4 KFE/NE

(1) #HARERA T REASHBR R BHE, %318 THBEREY
M BAEA SR, SRRD WRB AR T EEM B H R 4 o —
BT A, ’

(2) HHEEHR, £RGAEYRIEF FHERRELFRGRA L, &
SARNFARION IR, BABEEN Imm, FAHAY 15min

(3034 BB M AR AT KB A T V7 R U 78 B e B 4T T R,
BRI, WRATHE RN T, . )

(4) AR SPSS F TR EIINRBMENLE, KAWHALEGLE, &F

THE, g

i \

,’/\”A\\ et ',‘ \(;/ (/L e

/»,"/ /z‘! /

\ETZ {fx@ Y IR

/7
. \ /)/ . 7
ERETAS IR % R
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FRITBH RGBS TR ENEH N E SR BT AELEG L $W# it

KEE FHKGE (FH) RIRAE B SR INN B EH
Wit

51 %%

W%, MERR, REWSAAAEHKGETARAEN RS, RELER
A LR E— BB SR BB, SR T2 AR o BORBEI b B R
B ok B 4 B 7 U,

BRSHITRBBHG TN —RTE, BATRRE RN LETY, BBEH
R ERN B HABRL T —HERABAREAS B AR5 S BALEA
BRIk B-MEGERER R ENER, BRBERS TS LN AR ERE
FLR AR . BIEERRIH A SAR BT B M BARAR, £4
R AR R B BOR TR A% 30 I B R E R AN AN R
WRI SRR ELSG RARE. SERARGRENER S SHME. Wk
FRELHLE, EoREARIR, E5ERERARRERINLER, £
B BEARAEE, FHEAE. W B RABEEEEIRER REA
Foo VRS BAH (BB B ) I T R ),

ERRERANBARIHESE, REBARHRB IR RS, A1
WP ESEFNE: —. ARTENNR LK RERBAKE 54
R RBRRE, RS ROFE. AR AR A2 A KN TR,
FUR A B AR 4 KB, FUR CAD RS #AREHBR, TR
EHME. Wt APER THRE, SHARARS. HILER, MEINBAMK
H#%K, CAD WAREHRE, BELBBAANMURT. Hhf—BATHEK
Bt Bl A A AR B CAD i, RANEETREFRANTALETH
KER, flin: BATHESKBRNEA, BtwBEATL LSS AHENT
H CNC #HE %%, |

52 k4% (F4) SR EHERE
521 HHAEEMRKRIY
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F R BN EI R I GFRAE BIAE TERL S WH X

1) BOH %

BEEQHFAR (C560), MTHEMAYBEMBEK, TREBATER, &
REEFHEALHTRE. RE-BRAIFSOMEERRE, EEERKER
(45~55C), SERB R T BB R TR G E B fody M MG ERBERE(65~
75C), HELKUHBRBERE—ENEE, WREBRHNRADHE.

2) BEAR |

HAMBRATAT R WBBRAE R MRORTR®, REFARRA B
BREFEEHNAREAR, ERAGENERAT, BERAA - RENERHRE. &
kB ALK 5.1

®5.1 WAEEBKLEARKL

% & A
BUEBHRRY, &5 KRR BT R HBNB AN, BEHE N
Fiigz ‘

BEASRARE S B, FAFAORGEDS | RAFAATRELHR, BFHFALR

REAZABRED. BY, WEFHE |/

EEILHRARAN /

B BB BOR, RAR + TREFRNED, AR FEATHEF %,
AV BRERRTFRARE, AT ENRRARLKS2.

%52 WAHEAEBRILH®REN

%A B

BHSEAFAEANERSE, RETOMER | EERNBRTTE, BRFFIARBREE
E#& %, TEHRARRE

THHARE S THREREANGES | REERFH, ¥ERETLR, LALLM
| ERERAD AR

BEGHKEA, EEXEARERAAERE |/

EABRAELBEERDTEA: B4, REUTEEE YA, —BY
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BRI BRI N TR EFEH N E S RIE BT A LT ER L EW A8

0.57+0.03, FEBHERBHFAHR, IHXEDERFHALS; X, BALBRUE
BHRO20mm ELEEGEHRHNFEIRANE, FANHATHEEIHE.

522 WARELLRITRHAER
RECHHB I EURNB TSN, BE—REX ARG EA, FEFH
ABGLBEEAREFAH, FREABREA.
FHAERRERBBOTERHETR, WEAERERBNARREN 48~52°
ARGAFAR REINMARKERBERERAHN AR CIBRI HTAHH
FHRENRREREFAERDGAIBRFEML B AR EHEER
2mm RS REEEHE) AHEKETETE, XERBRITFHE-NETHLAK.

5.3 AL BRIt

HHNR B LR BT R I ENER P -2 L N B2 ERERR
1 Bty AT EAL ST 8 500 B %X, A Bk i R E A TN
REPRTEA—RE—FH. PEARLAZAHTN. BEANERKLEBLRES
BN RBRALK, AR, HENRSR BT EERHETEN, ¢
RUARFR, AAHATENFRBATER EEHRERNL, IARERAR
HRAZK, BERAUTENMEB R+ R A——CAD ZA (B Computer—Aided Design
System). CAD E#EZEH X ITFHREH, KRFEIRGEAR.

531 BH&E

CAD ZH A AEE i N B L ENKABLI AR, HENNEEMREFR
HEBFH#THRE. HH. IR HLENRSERGEL, T SHLEHNURE
ENR BT SRR LA 3, AR,

532 KRG
BB CAD SR A B2 ¥R, CAD K4 U4 X £kt CAD #fk, =
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&1 K CAD #fF. TESHRIT CAD K.

MR CAD R FE, BRNANEEER) Z, BS%HED Auto CAD.
Solid Work. ProE. UG; EAM##we FEKE. BWI/ #&A T Auto CAD,
BAVLA 8 B 437 B4R 82 Auto CAD.

ZHGHE CAD ERBMABHNENRITPHEARKRREE, —RERY
CAD R RBE T =S EHNIIE, BRMNBLA MWK Solid Work R#T=FHH
0T, '

IESBRUHTEH CAD R TRARB L LS, —RBRFEFHAT X
BT K, EARGLEYD. ERARXFNRAN Y 58Kt CAD Sfbfuit 12
FRHREBAR] R

533 BRI ERE YD

FELESRIACHERBORDRECFEENE, ATRIBHHH AR
R |

RERER d WA —BRRERRALEEAT, RLEEERN 2 BRRY
REE. REKEUK Bs WA HREERARENSE, EHFREMUABNE

2 A H BTN RRL BHAAR: Do = T

_"Ji._. 2
] ~ 0 a
Sin “a,

810 40 T R TS, AR T 0 BN R B LAY
CRAEE ATASREREE. A% b ERBREFENRE (BEHL) H—1

EARE (RARE) “RFANAFAK, ORETEOABIHBKE, SEEL
LA EAR, ERAZREENKARDOEATUREM K, K1.04, WEEE

H—BAR 102101, P 2RAK ERBARGEARTEIBRRE, T EHEE
| D,
LrBTHERERERERAnE, 7 Do, Dpsegsmrnae, Dg

AHER.
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BT EG R EAH TR IBEREA I E SR IRTAE TR CWH#ER

5.4 TH AL 0 TR0 R 0

ARGRBR OB RRHEYE, ZRTRBEEN —HRA SolidWork &
AUTOCAD #ATH E##l. ERKEHERiITH, TERIE. EEREEHSA
FEOFEEN, BT,

541 £HRITEREE

WA ERBETEIR P THERERATEOERREER, AEHHH I
K, EREGWARENTHRORMNBE. BO4. PEEFHEAPUBEGERR
FeRB, WHEBER. SEAFERRANELARESRTHE, HRRETHTE KA
R,

WRIBKE-—BRLERFORBERML, ATERB—RBRE o EWEE b ik
K, EREFEAT, BEETING, RENEBEEARRBETRE, FHEEEMNTE,
EHETHEMME, IURNEL RS - AR ARKENEER &K TILENE
I, WREXEWREZRIRHLENGLE N E.

WRIENHE, RENHORBERLA, FHEEHFABERNERRLE.
TEREAFANZLEARK, —BEFARAHERNI, TWRHAHR, FBRTR LK
BEORFH, BAHRE-ZEHRRILEN.

5.4.2 THHALEE BY B R 4 B ok B MR

ENpHENMENT AN RBE TERA AR EATE AR B HEEN
Rt . BEHFEHRAMTE. ETLH0FHEFAK. FHARE. ¥
GZHEHERARRABRS DI REWEFREMNR I F o2, RIRERHBETENY
RBZENERE T, RATRBERARBER PRAN, B TFRAXBREEN
EREHEGRBEANS, ARANIRY, REEWIRERAEL, FEHHE
AL

RHEAFRARERANAE, RAFHARB R, AAKKEREELES.L.
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KK

Hs51 RERETEHR

AR ATERBRAN-—BREELE - NBRARENEREVR S EREF H
WATRRBEHWEHR, WLES2.

ER

Hs2 HEVEETER

ERAREY, REHHEA. NLBALE5. PEYRSL AL TARBENE
ft, WANFELEMKEN, TRBEHIRELD. ANBRERERETHEE
%, REBRBEGEAR, REXMNEEMA. 4XZAEL, RIT—BERAKLE
BXRBRTNE. ARBRBBIMRING, hHAEHBREHS, XBE
BT 2mm Rk E A0 R E 2N BEH, WA S3.
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53 ABKEHERER

HERSHERSANER, BRTERFAR NG ELENMMSEEHRE K
B. i E 32 THA EXCEL 5 #thiE, EkmT:
OREFEBBIZITTh: H4EZDYS311. REHER D=308.1. i ERE=418;
QRHFA B LM KM 6,:=1.02. R&EBEAK 0=52°;
@ %F A7 f# 3K 1 6=418/308.1 = 1.36;
@ F ¥ Sinae=Sina*$,/0 i+ ¥, % 2% A4 KW AKX a=36°

WERBRERIRK 53, REFETUEY, REKEER 174mm, FHAEE
Bl 2x174 + 32 = 380mm.

RETURIHRERBETESAERL (HS54) HEEEIRRNENEL
BREZRENGHARFEE, RALT:
ORFERM R Th: FHE4ERZ DY=311. FAH LR D=308.1. f ET2=418;
QB W A BT KA 6,=1.02. KREMTEAE a=52°
O % A th K {E 5=418/308.1 = 1.36;
@ 1 Sinao=Sina*8)/8 W, HEFAH LW AK a=36°

%53 RAREEUAHIRAER
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FREIFHRA RO RIE TS E R & SFAE WA K TERL EWHEIEX

bo=
g DY D?/DO &n’ | b | 8YSin’a §q2n(a,2 /Sin%oo-5n z;;:tgm)
1 |418 1.412 1.994 | 2|3.327 1.154 2.569
2 14177 | 1411 1.992 | 23.327 1.156 2.567
3 (4175 |1.410 1.989 | 23.327 1.157 2.564
4 14170 |1.409 [{1985 | 2|3.327 1.158 2.560
5 |4164 | 1.407 1.979 | 2|3.327 1.161 2.555
6 {4157 |1.404 1972 | 23327 1.164 2.548
7 |414.7 | 1.401 1.963 | 2|3.327 1.168 2.540
8 |413.8 |1.398 1.954 | 2|3.327 1.172 2.531
9 14125 |1.394 1.942 | 23.327 1.177 2.520
10 (4109 |1.388 1.927 | 2|3.327 1.183 2.507
114094 |1.383 1913 | 2(3.327 1.189 2.495
12 1407.6 |1.377 1.896 | 23.327 1.196 2.479
13 (405.1 |1.369 1.873 | 2(3.327 1.206 2.460
14 1402.0 |1.358 1.845 | 213327 1.217 ‘ 2.436
153985 |1.346 1.813 | 23.327 1.231 2.410
16 [395.0 |1.335 1.781 | 23327 1.243 2.385
1713908 |1.320 |1.743 | 23.327 1.259 2.357
18 |386.8 |1.307 1.708 | 23327 1.272 2.331
19 /3829 |1.293 1.673 | 23327 1.286 2.306
20 13789 |1.280 1.638 | 2|3.327 1.299 2.283
213749 |1.267 1.604 | 2|3.327 1.313 2.260
2213709 | 1.253 1.570 | 23.327 1.325 2.238
23 (3669 |1.240 1.537 | 2|3.327 1.338 2.217
24 (3629 |1.226 1.503 | 23.327 1.350 2.196
25{359.5 |1.215 1475 | 23327 1.361 2.180
26 (3549 |1.199 1438 | 2|3.327 1.374 2.158
27 (351.0 |1.186 1.406 | 2|3.327 1.386 2.140
2813470 |[1.172 1374 | 23327 1.397 2.123
29 |343.1 |1.159 1.343 | 2{3.327 1.408 2.106
3013392 |1.146 1313 | 23.327 1.419 2.090
3113353 [1.133 1283 | 23.327 1.430 2.075
3213315 |1.120 1254 | 2|3.327 1.440 2.060
3313276 |1.107 1.225 | 23327 1.450 2.046
3413238 |1.094 1.197 | 213327 1.460 2.032
35/319.8 |1.080 1.167 | 23327 1.470 2.018
36 | 315.8 | 1.067 1.138 | 23327 1.479 2.005
3713118 |1.053 1.110 | 23327 1.489 1.992
38 (308.5 |1.042 1.086 | 2|3.327 1.497 1.673
2Yb0= | 174.02
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AT LI B W ) TR R B B ) & G F A BT AE TRHI+EWEB T
QHE B
‘4 R AT A g&

EEREERNTHRBETEAKX, HHEEUFBFARBKE RSP, Bk

5.4,

BS54 ZHBEKEHEFEE

k54 FHAREEEAHIBRMER

bo=

g DY D?/;)o &n> | b | 8%Sina, f;r;(&’ /Sinae-5n? ggtg(u)
1 418 {1357 1.841 [2 (3327 [1.219 2.433
2 |417.7 | 1.356 1.838 |2 [3.327 |1.220 2.431
3 |4175 (1355  ']1836 |2 [3327 |1.221 2.429
4 {417.0 |1.354 1.832 {2 [3327 [1.223 2.426
5 |416.4 |1.352 1.827 |2 [3.327 [1.225 2.422
6 |415.7 {1349 1.820 |2 [3.327 [1.228 2.416
7 |414.7 | 1.346 1.812 {2 {3327 {1231 2.410
8 [413.8 [1.343 1.804 [2 [3.327 (1.234 2.403
9 |412.5 [1.339 1792 {2 [3.327 [1.239 2.394
10| 410.9 |1.334 1779 [2 13327 [1.244 2.384
114094 |1.329 1766 |2 |3.327 |1.249 2.374
12 407.6 | 1.323 1.750 |2 |3.327 |1.256 2.362
13 | 405.1 | 1.315 1.729 |2 (3327 [1.264 2.346
25°b0= 62.5

REHERE: F— B %% EHATER 65mm.
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FRHA LB RIES TR EH & SR YT AE T BT AW F X

Rl H M E = R EAH BEEEK 45mm,

55 FENEGE

ABRBEAEREREGFATF A, AR REOTERERR S8, 8RR
B 16x250 WA RKARENRAZYETAOER, B: F—EEZHEFHAR
ER 65mm, % =E%%E ¥ ER 45mm.
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FRITRIE BRI BT EN BRI & G FAE BITAH TR $ i3

FNE FRMBE AR EA Rt AR Fod 4890

61 W&
KXEERFRERFHERBRHERH BNE TR M EATR, ZILEHER
REEEMBNEARRARECEER N, CENRAEEAEREHERB LHE
RAR A ARE, EAFREF KABRATHEANNE.
ERATELERELE 6 HERBFAEARHNZNE. REFRFAEHBRAZ
HEUREESRAABEH RS EHALRR, BEFREA. VAR ER
R, FEBEgH R

6.2 JERER A& = Sl R

Wh. WAEERNLERE, BRG 45CARE—SHERNTAL, ERBR
AHKEBERFAEFEEZDE. KRRBBAA 16x2.50 Bk, FMFFLHR

AL
9 4, B ENE 6L | FIFL A1y
k61 RBRBEEM. AKTE j
-
%E (mm) '
)i ¥ Ff ;%8
¥ -k | #=-F
1 FHWA 1100dtex / 1x1 65 /
2 RERA | 930dtex/2 - 130137 65 45
3 FRBEA 1680dext/2 - 72145 65 45

FE: 1 BTFRENESFTREA. WARABHRE, TR, WAAKRLARB XN
2. BTHARGHEHRFTRG, FURELA-EOT, GHFSLRER, £ASRER
BA-RRERTAR, BRAFEFALIREC,

6.3 RRTREE. BrRl S a

XRRBGBEABRANRBT T AR, HFEF 08 HEEENELKA 60°H
#, BRERREN 350kPa AT, FMMRA 6 £RBHBEABIAR,
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FRITRB BRI TFRI RN EH Rt E SR HIAFLET L CWHIEX

HRR* 6.2,
%62 ARMABYEER
B&eE |1 2 3 4 5 6 i
F¥g
L(FARA) | 178 |17 18.3 169 18.1 174 17.6
2 (RERA) | 152 | 144 13.9 142 147 133 143
3(HFRWA) | xEy |xE% | AxEF | %E% |[4E% | 4E% AE¥

AEBERRE, CRATAVARAESAFAEER ENRETA MM T
LEFHABHBRETEARBEAARKEENRE, AXREARES BFF AR,
EXTRERREALARAEREANT. RALREFTNRLUEHE, AAFL
WERE HRFHERRERBOGAR). £NRNREELIBFLRIEA
—EF % 1680dex/2 - 72145 WA %W E, ERRAKRLE, MM AANAHE
FRXXKMBEHGTRBRRWESTF, FURAETFRAARETRFREARHE.
FHGAREN, REEAFARHMErENRBRARARE, BAFLTENRRL
RARGE, WEALZAEFNRPTAMNTERE, EELBEENZ.

6.4 HLIRE AP G |

BT R BB X ZARBENEKERRE, R mEREE A ALY
THXREEEEENEH. WARBRRAERAFTLRA T ROREHRERAL
R BAFANAARBLBREMR, SHANENERTRE, WEEHNLHHAR
REBRIEHTAEREERENARAY, TERRSZANANRAREY, ¥H
FHRNAGBRBARAN R, 2RHDE, BRI 1100dtex/1x1 $LA7 d T R4 F R,
BRESHERYNSERED, B EFARES5HBRNESHILEEE, ERNA
SEREETE, HENKBETH, RALRBERARBFREMRE.

65 BHMRZAMEE (£FHR) b
HRHGEAERRABBORANRE, EREREATBTHRE, FUARTE




FRAEBGOREFRIG R Z R E SFIE I AXFTEFLEWH X

FRFANTRBEHRRI. EEPAESRFAERAEHES, RHFRER
WAL RERANRSE, S RELETREALBTTYNT, RERKNZS
e

ERIERAAEEAEARR TR T -4, S LHRM. 451
RIETESmAEFARBERAR FETH; e, HFFLNEERRA
WE, ERNAKRERIZFUEES. FAMTFRENNNEER LGS, T
HERThIRARFRBRAEFL (1414), BARREAEHETS, KEA
RERA. BAFAHD, FUNBLES, BNEERIEETRRAERERK
TR —1E.

6.6 RENG

AEXENBTHRTTAERTEABFHRANTE, LELARERHH
ERBRNER T AR R GO, EHERNAREE S RWAHLHEH
BAEA A A TR RS ENR A AR RS, AREEAR
EXOBANRE, EAGREAREN LARAES RS, RELEETMRA
e
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FRLFRI BRI TN ERI I I E G FIE BT E TR L EWEL T

FEE &b

ABXENAFRNER L, FHAREFERBNERERK TS (F4)
BHE, WEW. B, TEABEARRE TN, AERUER AT EREE
KREFRERNEATHRELH. EFRILAL, AT 54T RATRES
KO PR ERR S, CEASRENERENEERDRERAPIL 4
Higith, SINTHORIE. ERERRKBMARAKRD TRBHOKK, £
THE, BETRBAK. EXAEFARER ZITRES, TAME THENH
B, AEHAKII. SRS TAARE TRE. £x LESSHEEN
ERKASFARNEBERE. THH. Ak REHEARSAE, RAAZTE
BEAEFHAGH EENRAFRENERE. £ AARBREFRNEH T o
THE®:

I FREAENBRENENEEYNEEL: FREFEHBHRAAH,
838 B OB B R O R T RS AR R A AR T A T
b A, BERT CI80 BFHRESBHEN 3.

2. FEWHTALE K E AR AESSEBREER N YW, #TE
¥, EEAERFARHENELTRLONERALEA D, HBHE T Rl Ho it
4 15min £4.

3 AEREAEMEDERERERN AL AR RES AT B4
EUBA, HINTREREALHREFEERE, AHANEENE, BUTER
PN Eol P R Vi |

4 EFRRARBARGH EHEARH LR, FAHENRBL, Ak
TRALH G B0 A B A A R
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