UNG DUNG AUTODESK INVENTOR TiNH TOAN THIET KE
BO TRUYEN PONG PAI HINH THANG

ThS. Nguyén Manh Nén — Truong Pai hoc Hang hai Viét Nam
ThS. Nguyén Thanh Trung — Truong Pai hoc Y - Duwgc Hai Phong

Tém tit: Truyén dong dai néi chung va dic biét 1a truyén dong dai thang (V-Belt) 1a b truyén dong
dugc tmg dung rong rai trong co khi. Viéc tinh toan thiét ké cac bo truyén dong dai vira phai dam bao
kha niang kéo dé khong xay ra truot tron, vira phai dam bao tudi tho cia bo truyén. Qua trinh tinh toan
thuong phai qua nhiéu budc phtc tap, st dung nhiéu hé sb xac dinh tir thuc nghiém nén mét nhiéu
thoi gian va gay sai o tich lity dang ké. Vi sy phat trién manh mé ciia cac phan mém hd tro thiét ké
co khi nhu hién nay, cac bo truyén dong dugc tinh toan mot cach nhanh chéng, d6 chinh xéac cao. Tuy
nhién, ngudi thiét ké phai ndm 16 co s¢ ly thuyét dé dua ra cac phuwong an mét cach hop 1y. Bai bao
nay dé xuat phuong an tng dung phan mém Autodesk Inventor dé tinh toan thiét ké bo truyén dong
dai thang c6 giai thich day du co so tinh toan dé lam tai liéu tham khao cho cac k¥ su thiét ké, cac
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ban sinh vién khdi nganh k¥ thuat. ..

Tir khéa: Autodesk Inventor, truyén dong dai thang, truyén dong dai.

1 Pat van dé

Theo truyén thdng, viéc tinh toan thiét ké bo
truyén dong dai dugc thyc hién thu cong, trén co
s6 két hop ca 1y thuyét thuc nghiém. Ngudi ta s&
xdy dung phuong phap tinh toan cho bo truyén
dong dai tiéu chuan (bd truyén dong dai c6 2 banh
dai, ti s6 truyén 1y thuyét i = 1, chiéu dai day dai
O mot gia tri tiéu chuén duogc quy dinh phu thudc
vao timg loai dai va loai tiét dién dai...), tir d6
dua ra céac hé sb theo thuc nghiém dé hiéu chinh
trong qua trinh tinh toan cac b truyén dong dai
c6 thong sd khac véi bo truyén dong dai tiéu
chuan. Cac hé sb hiéu chinh thuong duoc cho
dudi dang cac cong thie thuc nghiém, cac bang
hodc @6 thi. Qua trinh tinh todn, tra bang hay dd
thi mét nhiéu thoi gian va ton tai sai s6 anh hudng
dang ké dén két qua tinh toan. Céc tai liéu huéng
dan, tai liéu tham khdo cho qua trinh tinh toan
thiét ké & Viét Nam da s6 déu ldy theo céc tiéu
chuén cii cua Nga, it dugc cap nhat.

Hién nay, su phat trién manh m& cua cong
nghé gitip cac nha nghién ctru, nha san xuat co
diéu kién lam thuc nghiém véi cac trang thiét bi
hién dai hon, cho két qua chinh xac hon, phu hop
voi su phat trién cua vat liéu ché tao chi tiét may
trong b truyén dong. Ngoai ra, bang sy hd trg

clia cac phan mém hd tro thiét ké co khi nhu
Inventor, SolidWorks..., qua trinh tinh toan cac
bo tmyén dong co khi da duogc ty dong hoa. Co
s& tinh toan va hé sb hiéu chinh dugc cap nhat
theo cac két qua nghién ciru méi theo nhidu bo
tiéu chuan ciia cic qudc gia khac nhau nhu
ANSY, DIN, JIS... Cac hé sb hiéu chinh da phan
dugc phan mém tu dong tinh toan theo cac thong
s6 cu thé cua bod truyén dong nén thuan tién cho
ngudi thiét ké, khong mat nhiéu thoi gian tra ctru.
Tuy nhién, dé khai thac duoc tdi da hiéu qua cia
phan mém, tir d6 dua ra cac phuong an thiét ké,
cac bién phap xu 1y chinh xac, hop 1y cho tung
tinh huéng cu thé thi ngudi thiét ké phai nam rd
co s6 1y thuyét.

Trong bai bao nay, nhom tac gia gidi thidu
phuong 4n ty dong tinh toan thiét ké bo truyén
dong dai hinh thang bang phin mém Autodesk
Inventor c6 gidi thich vé co s& 1y thuyét dugc st
dung trong phan mém dé lam tai liéu tham khao
cho cac k¥ su thiét ké, cac ban sinh vién khéi
nganh k¥ thuét...
2 Co sé ly thuyét tinh toan thiét ké bj truyén
dong dai hinh thang
2.1 Co hoc truyén dong dai

Khi xét trén mot banh dai bat ky, ta co:
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- Luc céng trén hai nhanh dai:

F +F =2ZF hay F, = o,s(FILZFZj LN (1)
Trong d6: F1 — luc cang trén nhanh vao banh dai;
F2 — Lyc cang trén nhanh ra khoi banh dai; F; —
lirc cing ban dau trén mdi day dai; Z — s6 ddy dai.

Hinh 1: Lyc cang trén hai nhanh dai

- Lyc cang c6 ich (luc tiép tuyén, luc vong):

P
FP =7 N (2)
v
Trong d6: P — cong suét truyén; v — van tdc vong
cua dai:
nD n
v=—2L— m/s 3)
60

Véi: Dp — dudng kinh tinh toan ctua banh dai; n —
téc do quay cua banh dai.
- Xét dén lyc quan tinh khi dai chuyén dong
vong qua cac banh dai, ta co:
F.-F

Zlite _ ofifs 4
in _Fc ( )
F, = Zmv’,N (5)
f +vf
=2 ©)
sin(o/ 2)

Trong d6: Fii, F2i — luc cang trén nhanh vao va
nhanh ra trén banh dai thit i; f; — hé s6 ma sat thay
thé gitra dai va banh dai thu i, dugc tinh theo (6);
Bi — gbc 6m cua dai trén banh dai thir i; Fe — luc
quén tinh; dwoc tinh theo (5); m — khéi lwong mot
mét dai cia dai; f, — hé sb ma sat giita dai va banh
dai; fimod — hé sb hiéu chinh ma sat theo vén téc;
o — goc chém cua dai (hinh 2).
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Hinh 2: Tiét dién dai hinh thang

Twr cac moi quan hé trén, ta c¢6 thé xac dinh
luc cang trén cac nhanh dai theo tai trong (cong
suat va van toc) nhu sau:

ol
F, = P E, +F
© (7
efiﬁi
F,=—F +F

%7 G P e
- Lyc cang 16n nhét trén cac nhanh dai:
B, =max(F ), N )
- Lyc cang thuc té 1on nhét trén mot day dai
& trang thai day tai:
letmax
Fonax = — N )
Trong d6: ki — hé sb cang dai, k; = 1,0+1,5, cho
phép kiém soat luc cang ban dAu cua dai, dugc
lay theo khuyén nghi ciia nha san xuat.
- Lyc tac dung 1€n truc banh dai:

F, = \/Fﬁ +F, —2F,F, cosB, , N

(10)
- Lyc tac dung 1én truc khi cing dai va khi
khong tai:

F, =27F sin%,N (11)

2.2 Tinh todn sirc bén bé truyén dong dai

B truyén dong dai dugc tinh toan thiét ké
vira phai thoa man diéu kién bén kéo dé tranh
trugt tron do qua tai, vira phai dam bao tudi tho
theo d6 bén moi vi ung suit trong dai thay doi
theo chu ky khi lam viéc [2]. Dé dam bao cac didu
kién do, cong suét dinh murc cua b truyén dong
dai tiéu chuan Prg dugc xac dinh tir thyc nghiém,
12 ham s phu thudc vao tdc do, duong kinh va ti
sO truyén ciia duong kinh banh nho (bang 1 [7]).
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Bang 1: Cong suit dinh mirc va cong suit cong thém theo van tbc

Rpm of Pitch diameter of small pulley (mm) Additional power per belt for speed ratio, watts
:;';l:l" 455 480 510 535 560 585 610 635 660 685 710 735 760 785 810 865 915 1!"‘1 11[:}24 'I'_‘:;’ '1"'92 llll;; ll-.lz.i 'l'f:s‘ 113:1_ ll.-ngg» 2“3;"‘_1
S0 | 3,385 3684 3075 4273 43564 4855 5138 5420 5712 6003 6286 6570 6853  7.136 7412 7979 1044 | 0 30 &7 97 134 164 201 231 268 298
100 |6,063 6614 7166 7681 8277 8799 31692 9918 10440 10962 11484 12,006 12,528 13050 13572 14616 15660| 0 67 134 201 268 328 395 462 529 597
150 8,501 9247 10,067 10,887 11633 12453 13,199 13945 14765 15511 16,256 17002 17822 18568 19314 20805 22222 0O 97 201 298 395 500 597 694 798 895
200 (10,738 11,782 12,751 13795 14839 23266 16853 17822 18792 19761 20,730 21700 22,660 23,639 24608 26547 28411 0 134 268 395 520 664 798 925 10590 1193
250 (12,826 14094 15361 16555 17822 19015 20208 21402 22595 23788 24081 26174 27293 28486 22147 31841 34078 | 0 164 336 500 664 828 992 1163 1327 1491
300 14,839 16,331 17,748 19,164 20,656 22,073 23415 24832 26249 27,591 28,933 30275 31,618 32960 34,228 36838 39373 0 201 395 597 798 992 1,193 1,394 1,588 1,790
350 16,704 18,419 20,059 21,700 23266 24906 26472 28038 29,604 31,096 32,662 34,153 35644 37061 38553 41386 44145 0 231 462 694 932 1163 1394 1,626 1857 2,088
400 18,493 20,358 22,147 24012 25801 27516 29306 31021 32,736 34377 36,092 37,658 39298 40864 42430 45488 483% 0 268 529 798 1,059 1327 1,588 1,857 2,125 2386
435 19,686 29,082 23,639 25503 27,442 29306 31,170 32960 19836 36,539 38254 39970 41,685 43325 44,966 48098 51080 ( 0 291 574 865 1,156 1439 1,730 2,021 2312 2,595
450 (20,134 22222 24235 26,174 28,113 30,052 31,916 33,780 35,644 37,434 39224 40939 42,654 44,295 45935 49,142 52,124 | 0 298 597 895 1,193 1491 1,790 2,088 2386 2,685
S00  [21.700 23937 26,100 28.187 30275 32363 34377 36316 38254 40.193 41983 43847 45562 47.352 48.992 0 328 664 992 1327 1655 1991 2319 2655 2983
550 [23,191 25503 27815 30052 32289 34451 36539 38627 40641 42579 44518 46383 48172 49887 51602 54809 57,717 | O 365 731 1096 1462 1827 2185 2550 2916 3281
575 (23,862 26,249 28,635 30947 33184 35421 37583 39671 41685 43,698 45637 47,501 49291 51006 52721 SS853 S8761| O 380 76l 1133 1,529 1909 2289 2670 3050 3430
600 (24,534 26994 29381 31767 34078 36316 38553 40641 42729 44742 46681 48,545 50335 52050 53690 56,748 59507 | 0 395 798 1,193 1,588 1991 2386 2781 3,184 3579
650 (25,727 28337 30,872 33333 35719 38031 40268 42430 44518 46532 48396 50260 52,050 S3690 55256 S8,090 60551 | O 433 865 1290 1723 2155 2588 3020 3445 3878
690 (26,621 29306 31916 34377 36838 39,149 41461 43623 45711 47,650 49589 51379 53019 S4,660 56077 58,687 0 455 917 1372 1834 2289 2744 3207 3661 4116
700 (26,845 29,530 32,140 34675 37061 39448 41685 43847 45935 47949 49813 51602 53243 54809 56226 58761 0 462 932 1394 1857 2319 2781 3251 3714 4176
750 [27.815 30,574 33258 35794 38254 40641 42878 45040 47.054 48992 50782 52423 53,989 55406 56,599 0500 999 1491 1991 2491 2983 3482 3982 4474
800 (28,635 31469 34153 36763 39224 41610 43773 45861 47874 49664 51304 52796 54,138 55331 0 529 1,059 1588 2125 2655 3,184 3714 4243 4772
850 (29306 32214 34899 37509 39970 42281 44444 46383 48247 49887 51379 52646 0 567 1126 1693 2252 2819 3385 3945 4511 5071
900 (29903 32736 35495 38031 40417 42654 44667 46532 48247 49664 0 597 1193 1790 2386 2983 3579 4176 4772 5369
950 [30,275 33184 35868 38329 40641 42729 44667 46308 47799 0 634 1260 1887 2520 3,154 3781 4407 5041 5675
1,000 |30.574 33407 36,017 38404 40641 42579 44295 0 664 1327 1991 2655 3318 3982 4638 5309 5973
1,050 (30,648 33407 35943 38254 40268 42057 0 694 1394 2088 2789 3482 4176 4877 5772 6271
1,100 {30,574 33258 35,644 37,807 39,671 0 731 1,462 2,185 2916 3,646 4377 5108 5839 6,570
1,150 {30,275 32,885 35,122 37,061 0 761 1,529 2289 3,050 3818 4579 5339 6,100 6,808
1,200 (29,903 32289 34377 0 798 1,596 2386 3,184 3982 4772 5570 6368 7,166
1250 {29,231 31469 0 828 1,663 2483 3318 4146 4974 5802 6629 7464
1,300 [28.411 30499 0 865 1730 2,588 3453 4310 5175 6033 6898 7.763

Bang 2: Hé s6 anh hwéng ciia goc 6m trén banh nhé

Arc of contact, degrees Correction factor

Arc of contact, degrees

Correction factor

180 1.00

133

0.87

174 0.99

127

0.85

169 0.97

120

0.82

163 0.96

113

0.80

157 0.94

106

0.77

151 0.93

90 0.73

145 0.91

91 0.70

139 0.89

83 0.65

Cong suat dinh mic cac bo truyén dong dai
cu thé Pr duge xac dinh tir cong suit dinh muc
ctia bo truyén dong dai tiéu chuan c6 ké dén cac
yéu t6 anh hudng khac nhau gitra bo truyén dong
dai tiéu chuén va bd truyén dong dai thyc té.

(12)
(13)

P, =P,c.cic,cs, kW

5

_B
¢ =>|1-51%

Trong d6: ci — hé s6 anh huong cua goc om trén
banh nho, dugc tinh theo (13) [1] hodc tra cac
bang do nha san xut dua ra, vi du nhu bang 2 [7];
c3 — hé s6 anh hudng cua chiéu dai dai, do cac
nha san xuét dai dua ra, vi du nhu bang 3 [7]; cs—
hé sb anh huong cua sé day dai (bang 4 [1]); cs —
hé sb anh huéng cia s6 banh dai (bang 5 [1]).
S6 day dai can thiét x4c dinh theo cong thiic:
_c,P
P

R

(14)

er

Ngoai ra, kha nang tai cia bd truyén dong
dai can théa man cac diéu kién sau:

i) H¢ $0 tdi trong thuc té Cpr khong nho hon hé
$0 tdi trong cz:

ZP,

“—R>c 15
P ) (15)

Trong do, hé s6 tai trong ¢ phu thudc vao loai

C

PR —

dong co dan dong va loai tai trong ctia may cong
tac tac dung 1én bo truyén dong dai (bang 6 [1]).
i) Luc cang Ién nhdt trén mét ddy dai Fima
khéng vueot qua liee cang 16m nhat cho phép Fax
va khéng nhé hon liwc cang ban dau F,:

F <F

tmax

(16)

iii) Van toc vong cua dai va tan so6 uon cua dai

PR
<E,.= g

khéng vueot qud tri s6 cho phép:
vv_vaf <f
Van tdc cho phép va tan sé udn cho phép phu
thudc vao tirng loai dai va do nha san xuét dua ra:

£ =YK (17)

L

w

Trong d6: k — s6 banh dai; Ly — chiéu dai dai.
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Ngoai ra, khi mubn kiém tra tudi tho chinh

xéc cua dai c6 thé tinh theo cong thuec [8]:

8
LW ( G71 j Ci
O max

Hy =N, —¥—
© " 60mf,d,

(18)

C, =1,5"-0,5 (19)
Trong d6: Noc = 470.000 — s6 chu ky co s6; 6.1 —
giéi han bén moi vat liéu dai; omax — (mg suét 16n
nhét trong dai; Ci — hé s anh huéng ti s6 truyén.

Bang 3: H¢ s6 anh hwéng ciia chiéu dai dai

Length QOutside length Belt correction factor
designation A B C D E A B C D E
26 713.74 - - - - 0.81 - - - -
31 840.74 - - - - 0.84 - - - -
35 942.34 | 960.12 - - - 0.87 [ 0.81 - - -
38 1,018.54 [1,036.32 - - - 0.88 [ 0.83 - - -
42 1,120.14 [1,137.92 - - - 0.90 [ 0.85 - - -
46 1,221.74 1,239 52 - - - 092 087 - - -
51 1,348 74 [1,366.52| 1,402.08 - - 094 [ 089 0.80 - -
55 1,450.34 [1,468.12] 1,503.68 - - 096 [ 090 - - -
60 1,557.34 [1,595.12] 1,630.68 - - 098 [ 0.92 0.82 - -
68 1,780.54 [1,798.32| 1,833.88 - - 1.00 ) 0.95 0.85 - -
75 1,958 34 [1,976.12] 2011.68 - - 1.02] 097 0.87 - -
20 208534 - - - - 1.04 - - - -
81 - 2,128.52| 2,164.08 - - 0.98 0.89 - -
85 2,212.34 12,230.12] 2,265.68 - - 1.05] 099 0.90 - -
90 2,339.34 12,357.12] 2,392.68 - - 1.06 | 1.00 0.91 - -
96 2.491.74 - 2,545.08 - - 1.08 - 0.92 - -
97 - 2,53492| 257048 - - - 1.02 - - -
105 2720034 12 738.12] 2,773 .68 - - 110 1.04 0.94 - -
112 2.898.14 1291592) 2951 48 - - 111 1.05 0.95 - -
120 3,101.34 13,119.12] 3,154.68 | 3,180.08 - 1.13 ] 107 0.97 0.86 -
128 3,304.54 |13,322.32| 3,357 .88 | 3,383.28 - 1.14 | 1.08 0.98 0.87 -
144 - 3,728.72] 3,764.28 | 3,789.68 - - 1.11 1.00 0.90 -
158 - 4,048.32]| 4,119.88 | 4,145.28 - - 1.13 1.02 0.92 -
173 - 4,465.32| 4,500.88 | 4,526.28 - - 1.15 1.04 0.93 -
180 - 4,643.12| 4,678.68 | 470408 [ 4,749.8 - 1.16 1.05 0.94 0.91
195 - 5,024.12| 5,059.68 | 5,085.08 [ 5130.8 - 1.18 1.07 0.96 0.92
210 - 5,405.12] 5,440.68 | 5,466.08 [ 5511.8 - 1.19 1.08 0.98 0.94
240 - 6,129.02] 6,151.88 | 6,164.58 [ 6,184.9 - 1.22 1.11 1.00 0.96
270 - 6,891.02| 6,913.88 | 692658 | 6,946.9 - 1.25 1.14 1.03 0.99
300 - 7.653.02| 7.675.88 | 768858 | 7.708.9 - 1.27 1.16 1.05 1.01
330 - - 843788 | 8450.58 | 84709 - - 1.19 1.07 1.03
360 - - 919988 | 921258 | 92329 - - 1.21 1.09 1.05
390 - - 9961.88 | 997458 | 99949 - - 1.23 1.11 1.07
420 - - 10,723.88( 10,736.58 | 10,7569 | - - 1.24 1.12 1.09
480 - - - 1226058 | 12,2809 | - - - 1.16 1.12
540 - - - 13,784 58 138049 | - - - 1.18 1.14
600 - - - 1530858 [ 153289 | - - - 1.20 1.17
660 - - - 16,832.58 [ 16,8529 | - - - 1.23 1.19

Biang 4: H¢ s6 anh huéng cia s6 diy dai

Z

1

3

6

999

C4

1

0,95 0,9

0,85

Bang 5: Hé s6 anh hwéng ciia s6 banh dai

k

2

3

4

5 6

7

8 | 100

Cs

1,00

0,91

0,86

0,81]0,78

0,7610,75(0,70
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2 CITA A 2 2
Bang 6: HE so anh tai trong c:
DriveR Machine
Normal Torque High Torque
DriveN Machine

Intermittent Service | Normal Service | Continuous Service | Intermittent Service | Normal Service | Continuous Service
3-5 Hours Daily | 8-10 Hours Daily | 16-24 Hours Daily | 3-5 Hours Daily  8-10 Hours Daily = 16-24 Hours Daily

Light Duty 1.0 11 1.2 11 12 13

Medium Duty 11 1.2 13 12 13 14

Heavy Duty 12 13 14 14 15 16

Extra Heavy Duty 13 14 15 15 16 1.8



3 Ung dung ph?m mém Autodesk Inventor
tinh toan thiét ké b truyén dong dai thang
3.1 Trinh tw tinh todan

Tinh toan bd truyén dong dai bang phan
mém Autodesk Inventor thuc hién qua cac buoc:

- Buée 1: Chon loai tiét dién dai, duge nha
san xuét khuyén cao dua theo cong suét truyén va
téc do quay cua bo truyén theo do thi hinh 3:

L =5
5000 1) s rd 2
o - (L) = / i (2)
£ E 7
=) |l HREVEN
500 /,, C s00 ," SPB /L SPC

/ b /

// £ ,»‘
o/ 0 /
5 50 doo P[kW]soo 100 1 5 5 oo P[KW] 500 1000
7 R
000 (3 )] s I (4
= —— < = P 4
E yd L £ /
= / =
: we |/ L 7 A yd /
7 =
/ BBX .
. 7 Tox AN sy
// D /’ 8
/ .
5 50 ¢ P[HP] 0 10 5 50 6 P[HP] son 10

Hinh 3: Pham vi su dung cac logi tiét dién dai:
(1) va (2) ding cho dai theo tiéu chuan ISO;
(3) va (4) dimg cho dai tiéu chudn ANSY

- BuGe 2: Chon phuong phap tinh (thiét ké
s6 day dai hay kiém bén).

- Buoc 3: Chon duong kinh tinh toan cac
béanh dai va chiéu dai dai.

- Buéc 4: Nhap cac thong sd tai trong (cong
suét, tde do quay, moment xoén, cac hé sé...).

- Buée 5: Tinh toan va hiéu chinh két qua
tinh toan néu can thiét (mot trong 3 diéu kién vé
kha nang tai khong thoa man).
3.2Vi du iung dung phin mém Autodesk
Inventor thiét ké b truyén dpng dai thang

Nhom tac gia ap dung tinh toan thiét ké bo
truyén dong dai c6 cac thong sé dau vao nhu sau:
Cong suét trén tryc dan P = 6,34 kW; toc do quay
truc dan 960 v/ph; ti sb truyén i =2,29; s6 banh
dai k =2; b truyén dugc dan dong bang dong co
khong ddng bd 3 pha kiéu 1dng soc; tai trong co
va dap nhe.

Ung dung co so 1y thuyét di trinh bay & phan
trude, chon dai theo V-Belt DIN 2215 ¢6 cac
thong s6 nhu sau:

Biang 6: Thong s6 dai

KHOA HOC UNG DUNG

STT Thong sb Trisé | Donvi
C . V-Belt

1 |Loai dai DIN 2215 -

2 |Chiéurong b 17 mm
3 |Chiéu cao h 11 mm
4 | Chiéu dai dai so bo Lg 1370 mm
5 |Vantdc gidi han Vi 30 m/s
6 |Tan s6 ubn gidi han fiax 60 Hz

Puong kinh tinh toan tdi
7 |thiéu ctia bénh dai Dymin 12 mm

Chon duong kinh tinh toan banh dai chu
dong Dp1 = 140 mm (khong chon Dpi = Dwmin Vi
duong kinh banh dai cang nho thi kha nang tai
cang thap). Véi Dy, ta dé tinh theo ti s6 truyén.

¥ Design f5 calculation A= e
Belt V-Belt «
o V-8R DI 2215 b 17.000 mm
Ly 1370.000 mm
i P | Belt Mid Flane 1396.115 mm
r — 1327.000 mm
Mid Flane Offsat 5, [0.000 mm > e 112.000 mm
Number of belts 2[5.000ul Pulley 1
Datum length L, [1370.000mm P 140,000 mm
s 101,000 mm
Poleys 3 147.75 deg
@ I 1. Grooved Pulley -100.000 men
17 140 y 0.000 mm
2. Grooved Pulley Pulley 2
A D, 315.000 mm
Click to add pulley... B 101.000 mm
i 22500
B 212.21 deg
215.428 mm
y 0.000 mm
C 315.428 mm
9:11:46 PM Calculation: Belt tension is computed with respect to Pulley 1.
9:11:46 PM Calculation: Madimum t alt span exceeds the belt maximum allowable tension
9:11:46 PM Calculation: Caiculation esign failure!
< > !
amat []

Belt Options
Create Belt As

By sold v
Hinh 4: Céc théng soé ciia dai va banh dai

Chon cac hé sd: Hé sb cang dai k; = 1,2; hé
s6 tai trong ¢2 = 1,2. Nhap cac thong sb tai trong
va tinh toan ta thu duoc két qua nhu hinh 5.

Ta thiy, kha ning tai ciia bo truyén khong
thoa man do luc ciang 16n nhat trén mot nhanh dai
Fimax = 234,558 N 16n hon tri sb luc cang cho
phép Fmax. Trong truong hop nay, phai hi¢u chinh
céc thong sé cua bo truyén dé dam bao thoa mén
kha nang tai, theo thur tu uu tién nhu sau: Tang
chiéu dai dai (phai nam trong khoang gia tri cho
phép); ting duong kinh banh dai dan; chon dai co
tiét dién 16n hon (han ché st dung)...
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Hinh 6 1a két qua tinh toan khi tang chiéu dai
dai 1én Lq = 1.443 mm. Ta thay b6 truyén di thoa
man kha nang tai.

¥ Design f& Colculation [ “= N P -]

Type of calculation Results ~
Design Number of Beits = |z 5.000 ul
z, 4.614 ul
Load v 7.037 mps
o = fy 10.273 Hz
Power, Speed --> Torque -~
T F, 900.931 N
Power P|6.34 kW >| |Fe 42,093 0
ke T[63.065 N iy e
orque X
m = Fona 234.558 N
Speed n [ 960 rpm >| |n 0.915 ul
s 0.037 ul
Service factor  [1:200 ul >
i 1.300 ul
Factors [ et
P, 2.193 kW
]
[ custom D, 112.000 mm
Arc of contact correction factor €, [0.917 ul Vo 30.000 mps
e of botte N [ 60.000 Hz
humber of belts correction factor ¢ [0917 ul . 0.170 kym
Number of pulleys correction factor e [1.000 ul Pulley 1
P, 1.000 ul
Belt properties P 6.340 kW
[Jcustom T 63.065 N m
n 960.000 rpm
Base power rating Peg | 2:193 kw o, 140.000 mm
Length correction factor cy | 0895 ul B 147.70 deg
Fy 1172.789 N
Belt tensioning F, 271.858 N
Tension factor K, [1:200 wl > [F 1410.271 N
F, 1387.950 N
9:11:46 PM Calculation: Belt tension is computed with respect to Pulley 1 L 303.049 mm
9:11:46 PM Calculation: Maximum tension in belt span exceeds the belt max|| Pulley 2
9:11:46 PM Calculaton: Calculation indicates design failure! P, 1.000 ul
P 5.801 kw
T 134.802 N m
< > A30 050 rnen
E ot =

n, [ 0.950 ul >
Frnoy| 0-012 s/m >]

Hinh 5: Cdc théng sé tdi trong va két qua tinh

Efficiency torque factor

Modify friction with belt speed

toan voi Lg = 1370 mm

4 Két luan

Nhom tac gia da phan tich co s 1y thuyét
tinh toan bo truyén dong dai theo céc tiéu chuan
moi, tir d6 dé xuét va ap dung phuong an st dung
phan mém Autodesk Inventor tinh toan thiét ké
b truyén dong dai cu thé. Phuong phép tinh toan
bang phan mém Autodesk Inventor duogc tién

I pesign f& Calculation Bd=Foza
Type of calculation Results a1t
Design Number of Belts vl |z 5.000 ul
z,, 4.537 ul
Load v 7.037 mps
Power, Spaed --> Torque 7 (% 9734 He
. i F 900.931 N
Power P|6.34 kW >| |Fe 42.003 N
T TTeameen |/ 143,818 N
‘orque . m
P 233911 N
Speed n | 960 rpm > |n 0.914 ul
s 0.038 ul
Senvice factor ¢, | 1.200 ul >
o | (™ 13220l
Factors ERV.Bek
Pas 2193 kw
[CJcustom
D, 112.000 mm
Arc of contact correction factor <, | 0.927 ul Ve 30.000 mps
S o ol 60.000 Hz
Humber of belts correction factor €| 0.917 ul m 0.170 kg/m
Number of pulleys correction factor o[ 1000 u Pulley 1
E, 1.000 ul
Belt properties P 6.340 kKW
Ccustom T 63.065 N m
n 960.000 rpm
Base power rating Pag | 2.193 kw D, 140.000 mm
Length correction factor €, | 0-500 ul B 151.32 deg
Fy 1169.556 N
Belt tensioning F, 268.626 N
Tension factor k; | 1.200 ul >| |Fe 1411.121 N
F, 1393.364 N
9:28:05 PM Calculation: Belt tension is computed with respect to Pulley 1. || L 342.242 mm
9:28:05 PM Calculation: Calculation indicates design compliance! _ Pulley 2
[3 1,000 ul
P 5.793 kW
T 134.802 N m
n PETE Y- «
B #

(&3] Calculate

o

1, | 0.950 ul >
fpoa| 0012 5/m >

Hinh 6: Két qua tinh todn véi La = 1443 mm

Efficiency torque factor

Madify friction with belt speed

hanh nhanh chong, chinh xac. Qua trinh tinh toan
chi dién ra trong vai phat thay vi mat rit nhidu
thoi gian theo phuwong phép tinh truyén thong do
hau hét cac hé s6 duoc tinh toan va dién tu dong.
Két qua duoc hién thi ngay lap tic voi day du
thong tin, dong thoi viéc hiéu chinh két qua tinh
toan cling vo cung don gian.
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