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Tãm t¾t néi dung ®Ò tµi 

 - Nghiªn cøu chuÈn ho¸, ph©n lo¹i kiÓu, cì mét sè lo¹i b¨ng t¶i. 

 - X©y dùng phÇn mÒm tÝnh to¸n b¨ng t¶i trªn m¸y vi tÝnh. 
 - X©y dùng phÇn mÒm thiÕt kÕ kiÓm tra bÒn mét sè chi tiÕt, bé phËn chñ 
yÕu cña b¨ng t¶i. 
 - LËp b¶n vÏ thiÕt kÕ mÉu c¸c bé phËn chñ yÕu cña b¨ng t¶i. 

 

 - Tõ kho¸  

  - B¨ng t¶i má than hÇm lß 

  - PhÇn mÒm tÝnh to¸n  
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Më ®Çu 

Nh÷ng n¨m qua s¶n  xuÊt cña ngµnh Than ®¹t møc ®é t¨ng tr−ëng rÊt cao. 

S¶n l−îng khai th¸c hµng n¨m ®· lªn ®Õn trªn 40 triÖu tÊn n¨m. 

 NÕu tr−íc ®©y s¶n l−îng chñ yÕu dùa vµo khai th¸c lé thiªn, th× hiÖn nay 

s¶n l−îng khai th¸c hÇm lß ®· gãp phÇn ®¸ng kÓ vµ trong vµi n¨m tíi s¶n 

l−îng than khai th¸c hÇm lß sÏ ®ãng vai trß quyÕt ®Þnh. Nhê ¸p dông c¸c c«ng 

nghÖ c¬ giíi ho¸ ®ång bé b»ng m¸y khÊu than l¾p kÕt hîp víi giµn chèng thuû 

lùc, thiÕt bÞ vËn t¶i liªn tôc (m¸ng cµo, b¨ng t¶i). NhiÒu má than hÇm lß ®· ®¹t  

®−îc s¶n l−îng tõ 1÷2 triÖu tÊn n¨m. 

 Do s¶n l−îng t¨ng nªn nhu cÇu vËn t¶i còng t¨ng lªn nhanh chãng kh«ng 

chØ vËn t¶i than mµ c¶ vËn t¶i ®Êt, ®¸ trong ®µo lß XDCB. ViÖc ¸p dông c¸c 

h×nh thøc vËn t¶i nh− tr−íc ®©y kh«ng cßn phï hîp. ChÝnh v× vËy c¸c Má ®· 

m¹nh d¹n ®−a b¨ng t¶i vµo sö dông.  

  C¸c b¨ng t¶i hÇm lß ®ang sö dông hiÖn nay mét phÇn ®−îc nhËp khÈu tõ 

Trung Quèc, mét phÇn s¶n xuÊt t¹i ViÖt Nam, cã mét sè Ýt tr−íc ®©y ®−îc 

nhËp khÈu tõ Ba Lan vµ Liªn X« cò cßn l¹i. 

 Víi kh¶ n¨ng hiÖn nay ViÖn C¬ khÝ N¨ng l−îng vµ Má vµ c¸c Nhµ m¸y 

C¬ khÝ trong ngµnh Than hoµn toµn ®ñ trang, thiÕt bÞ vµ kinh nghiÖm ®Ó thiÕt 

kÕ, chÕ t¹o hoµn chØnh c¸c tuyÕn b¨ng t¶i phôc vô cho vËn t¶i trong c¸c Má 

hÇm lß. 

 §Ó ®¶m b¶o cho viÖc sö dông b¨ng t¶i trong c¸c Má hÇm lß ®−îc thuËn 

tiÖn, hiÖu qu¶, viÖc thay thÕ söa ch÷a nhanh chãng ®¸p øng yªu cÇu s¶n xuÊt. 

ViÖn C¬ khÝ N¨ng l−îng vµ Má ®· ®Ò xuÊt vµ ®−îc Bé C«ng NghiÖp (nay lµ 

Bé C«ng Th−¬ng) cho phÐp thùc hiÖn ®Ò tµi “ Nghiªn cøu chuÈn ho¸ vµ thiÕt 

kÕ mÉu b¨ng t¶i má than hÇm lß” mang sè ®¨ng ký: 05NN/07.  

 §Ò tµi xin tr©n träng c¶m ¬n c¸c c¬ quan vµ c¸c ®ång nghiÖp ®· t¹o ®iÒu 

kiÖn gióp ®ì chóng t«i trong qu¸ tr×nh thùc hiÖn vµ rÊt mong ®−îc sù gãp ý ®Ó 

hoµn thiÖn  b¶n b¸o c¸o nµy. 
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Ch−¬ng 1 

T×nh h×nh sö dông b¨ng t¶i t¹i c¸c Má than hÇm lß TKV. 

ViÖc vËn t¶i b»ng b¨ng t¶i cã nh÷ng −u ®iÓm næi tréi so víi c¸c ph−¬ng 

tiÖn vËn t¶i kh¸c trong cïng mét ®iÒu kiÖn ¸p dông lµ: n¨ng suÊt cao, chÕ t¹o 

vµ vËn hµnh ®¬n gi¶n, tuæi thä vµ ®é an toµn cao, cã kh¶ n¨ng tù ®éng ho¸ vµ 

®iÒu khiÓn tõ xa, gi¸ thµnh vËn t¶i thÊp.... V× vËy chóng ®· vµ ®ang ®−îc sö 

dông réng r·i trong c¸c Má than hÇm lß ®Ó thay thÕ c¸c ph−¬ng tiÖn vËn t¶i 

tr−íc ®©y nh−: trôc t¶i, tÇu ®iÖn..... 

 Qua kh¶o s¸t t×nh h×nh sö dông b¨ng t¶i t¹i mét sè Má than hÇm lß ®iÓn 

h×nh cã thÓ ®−a ra nh÷ng sè liÖu thèng kª vÒ c¸c lo¹i b¨ng t¶i ®ang sö dông 

nh− sau: (xem b¶ng 1-1) 

Trong t−¬ng lai gÇn theo thèng kª tõ c¸c dù ¸n c¶i t¹o n©ng c«ng suÊt vµ 

khai th¸c xuèng s©u cña c¸c Má sÏ ®Çu t−  l¾p ®Æt c¸c lo¹i b¨ng t¶i trong c¸c 

®−êng lß vËn t¶i nh− sau (xem b¶ng 1- 2): 
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B¶ng 1-1  Sè liÖu thèng kª vÒ c¸c lo¹i b¨ng t¶i ®ang sö dông 

§Æc tÝnh kü thuËt 
TT 

§¬n vÞ 

s. dông 
Ký hiÖu N¬i SX 

Q(T/h) B(mm) v(m/s) L(m) N(kW)
S.lg

TD-2 Trung Quèc 500 1000 2 600 2x220 2 

SSJ-800/2x40 " 200 800 1,6 300 2x40 9 1 

  

Khe 

Chµm SSJ-650/40 " 150 650 1,6 200 40 3 

STJ-800/30 Trung Quèc 200 800  1,6 200 30 11 

STJ-800/37 " 200 800  1,6 210 37 2 

STJ-800/2x90 " 150 800  1,6 320 2x90 1 

SQD-800/2x75 " 150 800  1,6 210 2x75 1 

2 
Thèng 

 NhÊt 

STJ-800/2x37 " 200 800  1,6 420 2x37 1 

B650x225/30 VCKNL Má 150 650 1,36 225 30 3 

B800x160/2x45 " 200 800 2 160 2x45 1 

B800x90/45 " 250 800 1,36 90 45 3 

B800x220/2x55 " 200 800 2 220 2x55 2 

B800x150/30 " 150 800 1,3 150 30 1 

B800x80/45 " 400 800 2 80 45 1 

B800x205/55 " 400 800 2 205 55 1 

3 
Hµ 

 LÇm 

B800x480/2x55 " 400 800 2 480 2x55 1 

B1000/50 VCKNL Má 400 1000 1,36 100 45 4 

PTG50/1000 Ba Lan 400 1000 1,36 100 45 2 4 
M¹o  

Khª 
YNMX1P Trung Quèc 500 1000 2 502 315 1 

DT-II Trung Quèc 500 1000 2 500 315 1 

КЛ150 Liªn  X« 260 800 1.6 150 40 3 5 
Vµng 

 Danh 
B800/22 VCKNL Má 200 800 1,6 200 22 3 

SQQ800/2x90 Trung Quèc 200 800 2 358 2x90 1 

DT-II Trung Quèc 150 800 1.6 318 90 1 

B650x210/45 VCKNL Má 100 650 1,3 210 45 1 

B800x370/2x55 " 150 800 1,36 370 2x55 1 

6 
H¹  

Long 

B800x250/2x45 " 150 800 1,36 250 2x45 1 

B650x100/30 VCKNL Má 150 650 1,3 100 30 4 

B650x160/30 " 100 650 1,3 160 30 1 7 
Hßn  

Gai 
B800x356/2x55 " 150 800 1,36 356 2x55 1 
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B¶ng 1-2 

§Æc tÝnh kü thuËt 
TT §¬n vÞ sö dông 

Q(T/h) B(mm) v(m/s) L(m) N(kW) 

120 - 180 800 2 240 - 360 30 - 40 
1 Khe Chµm I 

100 800 2 245 - 700 30 – 2x55 

100 800 2 90 - 405 22 - 80 
2 Khe Chµm II 

450 1000 2 85 -600 30 – 2x110 

80 - 300 800 2 150 - 960 22 - 90 
3 Khe Chµm III 

760 1000 2 440 - 865 2x55 

325 800 2 300 - 580 22 – 2x22 

240 - 500 800 2 92 - 340 22 – 2x40 4 D−¬ng Huy 

600 1000 2 400 - 580 2x (40 – 75) 

400 800 2 440 2x40 

400 800 2 220 – 480 22 – 2x40 5 Thèng NhÊt 

700 1000 2 420 2x55 

6 Vµng Danh 70 - 240 800 2 240 - 740 30 - 80 

7 Nam MÉu 272 800 2 55 - 454 11 - 55 

200 - 400 800 2 180 - 400 40 - 55 
8 Hång Th¸i 

200 - 400 800 2 700 40 – 2x40 
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Ch−¬ng 2 

  Nghiªn cøu chuÈn ho¸; ph©n lo¹i kiÓu, cì mét sè 

b¨ng t¶i. 

 

 Tõ c¸c sè liÖu thèng kª cho thÊy b»ng ph−¬ng tiÖn vËn t¶i b¨ng t¶i nhê 

tÝnh −u viÖt cña nã ®· vµ ®ang ®−îc sö dông ngµy cµng réng r·i vµ trong t−¬ng 

lai nã sÏ trë thµnh ph−¬ng tiÖn vËn t¶i chñ yÕu trong c¸c Má than hÇm lß cña 

TKV. Tuy nhiªn víi c¸c b¨ng t¶i ®ang sö dông do cã xuÊt xø tõ nhiÒu nguån 

kh¸c nhau, theo c¸c tiªu chuÈn thiÕt kÕ vµ chÕ t¹o kh¸c nhau nªn ®· g©y 

kh«ng Ýt khã kh¨n cho c«ng t¸c vËn hµnh, söa ch÷a vµ chÕ t¹o c¸c phô tïng 

thay thÕ. MÆt kh¸c do cã c¸c tiªu chÝ kü thuËt kh¸c nhau nªn gi¸ c¶ còng rÊt 

kh¸c nhau g©y phøc t¹p trong c«ng t¸c ®Êu thÇu mua s¾m thiÕt bÞ vµ ®«i khi 

cßn lµm ph−¬ng h¹i ®Õn quyÒn lîi cña Chñ ®Çu t−. V× vËy viÖc nghiªn cøu 

ph©n lo¹i vµ chuÈn ho¸ c¸c b¨ng t¶i sö dông cho c¸c Má than hÇm lß cña TKV 

lµ c«ng viÖc hÕt søc cÇn thiÕt vµ cÊp b¸ch. 

 

2.1. Ph©n lo¹i b¨ng t¶i: 

Cã nhiÒu c¸ch ph©n lo¹i b¨ng t¶i theo c¸c tiªu chÝ kh¸c nhau. §èi víi c¸c 

b¨ng t¶i ®· vµ ®ang ®−îc sö dông ë c¸c má than hÇm lß cña TKV cã thÓ ®−a 

ra mét c¸ch ph©n lo¹i nh− sau: 

2.1.1. Theo ®é dèc vËn chuyÓn (l¾p ®Æt), cã thÓ chia lµm 02 lo¹i: 

   -  B¨ng t¶i dèc: lµ lo¹i b¨ng t¶i cã ®é dèc vËn chuyÓn  β  = (18 – 25)o, 

lo¹i nµy chñ yÕu ®−îc l¾p ®Æt t¹i c¸c th−îng vËn chuyÓn vµ c¸c giÕng chÝnh cã 

®é dèc lín.  

   - B¨ng t¶i th−êng: lµ lo¹i b¨ng t¶i cã ®é dèc vËn chuyÓn < 18o, lo¹i nµy 

®−îc l¾p ®Æt t¹i c¸c lß däc vØa, xuyªn vØa hoÆc c¸c ngÇm hay th−îng vËn t¶i vµ 

giÕng chÝnh cã ®é dèc ®Õn  +18o vµ -14o. 
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2.1.2. Theo  kÕt cÊu phÇn khung ®ì, cã thÓ chia thµnh 02 lo¹i: 

- B¨ng t¶i khung cøng: lµ lo¹i b¨ng t¶i mµ c¸c giµn con l¨n ®ì b¨ng ®−îc 

l¾p trªn mét hÖ khung cøng tæ hîp tõ thÐp ®Þnh h×nh c¸c lo¹i. 

- B¨ng t¶i khung mÒm: lµ lo¹i b¨ng t¶i mµ c¸c giµn con l¨n ®ì b¨ng ®−îc 

treo trªn khung c¸p. 

2.1.3. Theo h×nh thøc l¾p ®Æt trong lß, cã thÓ chia lµm 02 lo¹i: 

- B¨ng t¶i l¾p cè ®Þnh ngay trªn nÒn lß, th−êng sö dông víi c¸c tuyÕn vËn 

chuyÓn chÝnh cã nÒn lß t−¬ng ®èi æn ®Þnh. 

- B¨ng t¶i  l¾p treo trªn nãc lß vËn chuyÓn, th−êng sö dông víi c¸c tuyÕn 

vËn chuyÓn cã nÒn lß kÐm æn ®Þnh hoÆc c¸c tuyÕn vËn chuyÓn cã tiÕt diÖn 

®−êng lß nhá. 

2.2. Nghiªn cøu chuÈn ho¸ mét sè lo¹i b¨ng ®iÓn h×nh: 

2.2.1. Giíi h¹n ph¹m vi nghiªn cøu: 

B¨ng t¶i dèc, b¨ng t¶i khung mÒm ®· ®−îc ®Ò cËp ®Õn trong néi dung 

nghiªn cøu cña c¸c ®Ò tµi kh¸c mµ ViÖn ®· thùc hiÖn. V× vËy víi thêi gian vµ 

kinh phÝ cã h¹n, ®Ò tµi chØ giíi h¹n ph¹m vi nghiªn cøu ®èi víi lo¹i b¨ng t¶i 

th−êng d¹ng khung cøng sö dông ®Ó vËn t¶i than vµ ®Êt, ®¸. 

2.2.2. Lùa chän kÝch cì vµ c¸c th«ng sè kü thuËt chñ yÕu: 

Tõ thùc tÕ sö dông hiÖn t¹i vµ nhu cÇu trong t−¬ng lai, ®Ò tµi ®Ò xuÊt mét 

sè lo¹i b¨ng t¶i víi kÝch cì vµ th«ng sè kü thuËt chñ yÕu nªu trong b¶ng 2-1: 

 

B¶ng: 2-1. Mèi liªn hÖ gi÷a c¸c th«ng sè ®−îc tr×nh bµy trong ch−¬ng 3  

VËt liÖu vËn 

chuyÓn 

N¨ng suÊt 

vËn chuyÓn 

Q (T/h) 

ChiÒu réng 

b¨ng B (mm)

Tèc ®é vËn 

chuyÓn 

V (m/s) 

ChiÒu dµi 

vËn chuyÓn 

L (m) 

C«ng suÊt 

®éng c¬  

N(kW) 

§Êt ®¸ cã cì h¹t 

max 200mm víi tû 

lÖ (15 – 20)% 

50 - 150 650 - 800 1,2 – 1,6 100 - 600 30 - 110 

Than nguyªn khai 150 - 600 650 - 1000 1,2 - 2 100 - 1000 30 - 440 
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  2.2.3. §Þnh h−íng chuÈn ho¸ c¸c bé phËn chñ yÕu cña b¨ng t¶i 

  2.2.3.1 Tr¹m dÉn ®éng: Gåm ®éng c¬, Khíp nèi (tuú yªu cÇu cã thÓ sö 

dông khíp nèi cøng, ®µn håi hay khíp nèi thuû lùc), Phanh, Hép gi¶m tèc, 

tang dÉn ®éng (cã ®−êng kÝnh phï hîp víi tõng lo¹i d©y b¨ng, cã thÓ bäc cao 

su hoÆc kh«ng tuú yªu cÇu sö dông), bé phËn chèng tr«i ng−îc (®èi víi b¨ng 

l¾p ®Æt ë ®é dèc lín), khung ®ì.... 

- §èi víi b¨ng t¶i l¾p ®Æt ë giÕng chÝnh, th−êng lµ c¸c b¨ng t¶i cã c«ng 

suÊt lín do ph¶i vËn chuyÓn lªn dèc víi chiÒu dµi vµ n¨ng suÊt vËn chuyÓn lín 

nªn tr¹m dÉn ®éng ®−îc bè trÝ ë ®Çu b¨ng phÝa ngoµi cöa lß. Tr−êng hîp nµy 

sö dông kiÓu dÉn ®éng mét tang kÕt hîp víi tang nÐn ®Ó t¨ng gãc «m. Tuú 

theo c«ng suÊt yªu cÇu, cã thÓ sö dông mét hoÆc nhiÒu ®éng c¬ dÉn ®éng 

®ång thêi (xem h×nh2-1vµ 2-2).  
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H×nh 2-1 : Tr¹m dÉn ®éng 1 tang- truyÒn ®éng 1 ®éng c¬ ®iÖn 
1-§éng c¬ ®iÖn  ; 2- Khíp thuû lùc ; 3 - Phanh ®iÖn tõ ; 4-Hép gi¶m tèc 

               5-Khíp nèi cøng; 6-Tang dÉn ®éng ; 7-Khung dÉn ®éng ;8-Tang uèn b¨ng 
9-Phanh chèng tr«i 
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H×nh 2-2 : Tr¹m dÉn ®éng 1 tang -truyÒn ®éng 2 ®éng c¬ ®iÖn 
1-§éng c¬ ®iÖn  ; 2- Khíp thuû lùc ; 3 - Phanh ®iÖn tõ ; 4-Hép gi¶m tèc 
5-Khíp nèi cøng; 6-Tang dÉn ®éng ; 7-Khung dÉn ®éng ;8-Tang uèn b¨ng 

9-Phanh chèng tr«i 

 

- Trong tr−êng hîp b¨ng t¶i ®−îc dïng ®Ó vËn t¶i ®Êt ®¸ phôc vô c«ng t¸c 

thi c«ng giÕng chÝnh nªn sö dông dÉn ®éng kiÓu 2 tang ®Ó kÕt hîp víi lo¹i d©y 

b¨ng kh«ng cã lâi thÐp (xem h×nh 2-4). 
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 - §èi víi c¸c b¨ng t¶i l¾p ®Æt t¹i c¸c ®−êng lß vËn chuyÓn cßn l¹i, do 

tr¹m dÉn ®éng ®Æt ë trong lß nªn cÇn cã kÝch th−íc tèi −u v× vËy cÇn sö 

dông kiÓu dÉn ®éng 2 tang. 

 - Tuú theo c«ng suÊt yªu cÇu, cã thÓ ®Æt mét hoÆc nhiÒu tr¹m dÉn 

®éng sö dông mét hoÆc nhiÒu ®éng c¬ dÉn ®éng ®ång thêi(xem h×nh2-3, 

2-4, 2-5). 

 

 

 
 

 
 
 

H×nh 2-3 :Tr¹m dÉn ®éng 2 tang -truyÒn ®éng 1 ®éng c¬ ®iÖn 
                          1-§éng c¬ ®iÖn  ; 2- Khíp thuû lùc ; 3 - Phanh ®iÖn tõ ; 4-Hép gi¶m tèc 

5-Khíp nèi cøng; 6-Tang dÉn ®éng ; 7-Bé truyÒn ngoµi ;8-Phanh ma s¸t 
9-Con l¨n nÐn ;10-Khung dÉn ®éng  
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H×nh 2-4 : Tr¹m dÉn ®éng 2 tang -truyÒn ®éng 2 ®éng c¬ ®iÖn 
1-§éng c¬ ®iÖn  ; 2- Khíp thuû lùc ; 3 - Phanh ®iÖn tõ ; 4-Hép gi¶m tèc 

5-Khíp nèi cøng; 6-Tang dÉn ®éng ; 7 -Khung dÉn ®éng 
8-Con l¨n nÐn 
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H×nh 2- 5 : Tr¹m dÉn ®éng 2 tang -truyÒn ®éng 4®éng c¬ ®iÖn 
1-§éng c¬ ®iÖn  ; 2- Khíp thuû lùc ; 3 - Phanh ®iÖn tõ ; 4-Hép gi¶m tèc 

5-Khíp nèi cøng; 6-Tang dÉn ®éng ; 7 -Khung dÉn ®éng 
8-Con l¨n nÐn 

 

-  Khi vËn t¶i lªn dèc tr¹m dÉn ®éng ®−îc ®Æt gÇn ®Çu b¨ng. Khi vËn t¶i 

xuèng dèc tr¹m dÉn ®éng ®−îc ®Æt ë gÇn ®u«i b¨ng. Khi vËn t¶i ë lß b»ng víi 

chiÒu dµi vµ n¨ng suÊt vËn t¶i lín th× sö  dông 02 tr¹m dÉn ®éng  01 tr¹m víi 

02 ®éng c¬ ®Æt ë ®Çu b¨ng vµ 01 tr¹m víi 01 ®éng c¬ ®Æt ë cuèi b¨ng.  
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2.2.3.2. CÇu rãt t¶i:  

  Khi sö dông tr¹m dÉn ®éng 2 tang viÖc dì t¶i ®−îc thùc hiÖn th«ng qua 

cÇu rãt t¶i. CÇu rãt t¶i ®−îc thiÕt kÕ l¾p víi khung dÉn ®éng bëi khíp xoay vµ 

cã thÓ ®iÒu chØnh tÇm v−¬n  ®Ó cã vÞ trÝ rãt t¶i vµ c¨ng b¨ng thÝch hîp,  gåm 

c¸c bé phËn chñ yÕu: Tang rãt t¶i, khung ®ì, bé lµm s¹ch b¨ng (xem h×nh 2-6) 

 

 

 

 
 
 
 
 

H×nh 2- 6 : CÇu rãt t¶i 
1-Tang rãt t¶i ; 2-Khung ®ì ;3-Lµm s¹ch b¨ng 
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2.2.3.3. Tr¹m c¨ng b¨ng: 

- Tr¹m c¨ng b¨ng sö dông ®èi träng, cã −u ®iÓm lµ kÕt cÊu ®¬n gi¶n gåm 

c¸c tang ®æi h−íng, tang c¨ng, ®èi träng vµ phÇn kÕt cÊu kh¸c. Lo¹i nµy t¹o 

®−îc lùc c¨ng ®iÒu hoµ theo t¶i song cã kÝch th−íc lín nªn chØ sö dông ®èi víi 

b¨ng t¶i l¾p ®Æt ë giÕng chÝnh, tr¹m c¨ng b¨ng ®−îc l¾p ®Æt ë ngoµi cöa lß 

(xem h×nh 2-7). 

 

 
 
 
 

H×nh 2- 7 : Bé c¨ng b¨ng b»ng ®èi träng 
 

                             1-Tang uèn; 2- Khung ®ì ; 3-Tang c¨ng ; 4-Thïng ®èi träng  
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 Khi chiÒu dµi l¾p ®Æt cña tuyÕn b¨ng lín cã thÓ kÕt hîp thªm viÖc c¨ng 

b¨ng b»ng têi vµ xe c¨ng l¾p ë ®u«i b¨ng (xem h×nh 2- 8). 

- Tr¹m c¨ng b¨ng sö dông xe c¨ng vµ têi gåm tang c¨ng l¾p trªn xe c¨ng, 

tang ®æi h−íng l¾p cè ®Þnh trªn khung kÕt cÊu, dïng têi ®Ó c¨ng b¨ng, cã −u 

®iÓm lµ hµnh tr×nh c¨ng b¨ng lín, kÝch th−íc gän, cã kh¶ n¨ng dù tr÷ b¨ng, 

song kh«ng cã kh¶ n¨ng ®iÒu hoµ lùc c¨ng b¨ng (trõ tr−êng hîp ¸p dông c¬ 

cÊu c¨ng tù ®éng – Ph−¬ng ¸n nµy phøc t¹p, chi phÝ lín nªn kh«ng ®Ò cËp ë 

®©y). Tr¹m c¨ng b¨ng lo¹i nµy cã thÓ l¾p ®Æt ë gi÷a hoÆc ®u«i b¨ng tuú theo 

yªu cÇu sö dông vµ ®iÒu kiÖn l¾p ®Æt (xem h×nh 2- 8). 

 

 
 
 

H×nh2- 8 : Bé c¨ng b¨ng b»ng xe c¨ng 
              1-Tang c¨ng; 2- Xe c¨ng ; 3-Pu ly ®ì c¸p 
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2.2.3.4. §u«i b¨ng: Gåm tang ®u«i ®−îc l¾p trªn khung ®u«i cè ®Þnh 

hoÆc khung tr−ît hay xe c¨ng trong tr−êng hîp cÇn bè trÝ c¨ng b¨ng ë 

phÝa ®u«i. (xem h×nh 2- 9).  

 

 

 
 
 
 
 
 

H×nh 2- 9 : Bé c¨ng b¨ng b»ng t¨ng ®¬  
                                   1-Khung ®ì; 2- Tang c¨ng ; 3-T¨ng ®¬ 
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 2.2.3.5. Giµn con l¨n trªn: Gåm 03 con l¨n ®−îc l¾p trªn gi¸ ®ì cøng cè 

®Þnh, Gãc nghiªng l¾p hai con l¨n biªn b»ng 35o; lo¹i nµy ®−îc sö dông víi 

b¨ng t¶i vËn chuyÓn than hoÆc b¨ng t¶i vËn chuyÓn ®Êt ®¸ víi gãc dèc vËn 

chuyÓn <10o (xem h×nh 2-10).  

 

 

 
 
 

H×nh 2-10: Giµn con l¨n trªn 
1-Gi¸ ®ì ; 2-Con l¨n 

 

Khi vËn chuyÓn ®Êt, ®¸ ë ®é dèc >10o  cÇn dïng lo¹i giµn con l¨n trªn  víi 

04 con l¨n t−¬ng øng víi chiÒu réng b¨ng B = 800 mm; Gãc nghiªng l¾p hai 

con l¨n biªn tõ (45o – 60o) (xem h×nh 2- 11). 
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H×nh 2- 11: Giµn con l¨n trªn lo¹i 4 con l¨n 
1- Gi¸ ®ì ; 2- Con l¨n ; 3- Con l¨n                                         

2.2.3.6. Giµn con l¨n tù ®Þnh t©m trªn lo¹i 5 con l¨n: Gåm 03 con l¨n ®ì 

vµ 02 con l¨n chÆn ®−îc l¾p trªn gi¸ ®ì. Gi¸ ®ì gåm  hai phÇn cã thÓ quay 

t−¬ng ®èi víi nhau mét gãc tõ (3 – 5)o. Lo¹i nµy sö dông l¾p cho c¸c tuyÕn 

b¨ng vËn chuyÓn than hoÆc b¨ng t¶i vËn chuyÓn ®Êt, ®¸ víi gãc dèc vËn 

chuyÓn <10o (xem h×nh 2-12). 

              

H×nh 2- 12: Giµn con l¨n tù ®Þnh t©m trªn lo¹i 5 con l¨n  
1- Gi¸ ®ì ; 2- Con l¨n ; 3- Con l¨n chÆn 
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2.2.3.7. Giµn con l¨n tù ®Þnh t©m trªn lo¹i 6 con l¨n: Gåm 04 con l¨n ®ì 

vµ 02 con l¨n chÆn ®−îc l¾p trªn gi¸ ®ì t−¬ng øng víi chiÒu réng b¨ng B = 

800 mm. Gi¸ ®ì gåm  hai phÇn cã thÓ quay t−¬ng ®èi víi nhau mét gãc tõ (3 – 

5)o. Lo¹i nµy sö dông l¾p cho c¸c tuyÕn b¨ng vËn chuyÓn ®Êt, ®¸ víi gãc dèc 

vËn chuyÓn >10o (xem h×nh 2-13). 

 

 

 

 
 

H×nh 2-13: Giµn con l¨n tù ®Þnh t©m trªn lßng m¸ng s©u lo¹i 6 con l¨n  
1- Gi¸ ®ì ; 2- Con l¨n ; 3- Con l¨n ;4-Con l¨n chÆn 

 

2.2.3.8. Giµn con l¨n gi¶m chÊn: Gåm 03 con l¨n bäc cao su ®−îc l¾p trªn 

gi¸ ®ì cøng cè ®Þnh, Gãc nghiªng l¾p hai con l¨n biªn b»ng 35o. C¸c giµn con 

l¨n nµy ®−îc l¾p ë vÞ trÝ nhËn t¶i kÕt hîp víi m¸ng be (xem h×nh 2-14). 
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H×nh 2-14: Giµn con l¨n gi¶m chÊn          

1-Gi¸ ®ì ; 2-Con l¨n gi¶m chÊn 
 2.2.3.9. Giµn con l¨n d−íi ph¼ng: Gåm 01 con l¨n ®−îc treo trªn khung ®ì 

bëi 02 tai treo (xem h×nh 2-15). 

 

 

 

 

H×nh 2-15: Giµn con l¨n d−íi ph¼ng 
1- Gi¸ ®ì ; 2- Con l¨n  
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2.2.3.10. Giµn con l¨n d−íi kiÓu ch÷ V: Gåm 02 con l¨n ®ì l¾p nghiªng trong 

mÆt ph¼ng ®øng (xem h×nh 2-16). 

 

 

 

 

H×nh 2-16: Giµn con l¨n d−íi ch÷ V 
1- Gi¸ ®ì ; 2- Con l¨n  

 

2.2.3.11. Giµn con l¨n tù ®Þnh t©m d−íi: Gåm 02 con l¨n ®ì vµ 02 con l¨n 

chÆn ®−îc l¾p trªn gi¸ ®ì. Gi¸ ®ì gåm  hai phÇn cã thÓ quay t−¬ng ®èi víi 

nhau mét gãc tõ (3 – 5)o (xem h×nh 2-17). 

 

 

 
 

H×nh 2-17: Giµn con l¨n tù ®Þnh t©m d−íi  
1- Gi¸ ®ì ; 2- Con l¨n ; 3- Con l¨n chÆn 
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2.2.3.12. Khung ®ì vµ ch©n ®ì tuyÕn b¨ng :  

§−îc thiÕt kÕ vµ chÕ t¹o d−íi d¹ng m« ®un víi chiÒu dµi 3m/ mét m« ®un 

(trõ mét sè ®o¹n khung ®Æc biÖt), c¸c chi tiÕt trong mçi m« ®un vµ c¸c m« ®un 

®−îc liªn kÕt víi nhau b»ng mèi ghÐp bu l«ng. Mçi m« ®un ®−îc chÕ t¹o tõ 

thÐp h×nh [ 10, L50 x 5 (®èi víi b¨ng B650, B800) ; [12, L63 x 6 (®èi víi b¨ng 

B1000) vµ thÐp tÊm (xem h×nh 2-18).   

 
 

 

 
 
 
 

H×nh 2-18 : §o¹n khung ®ì,ch©n ®ì 
1-Khung ®ì ; 2-Ch©n ®ì 
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2.2.3.13. D©y b¨ng cao su: PhÇn lín c¸c lo¹i d©y b¨ng cao su (trõ d©y 

b¨ng lâi thÐp) ®· chÕ t¹o ®−îc ë trong n−íc v× vËy chóng t«i kiÕn nghÞ nªn sö 

dông ®Ó chñ ®éng trong s¶n xuÊt vµ tiÕt kiÖm ngo¹i tÖ. 

2.2.3.14. Mèi nèi b¨ng: 

- Nãi chung ®èi víi tÊt c¶ c¸c tuyÕn b¨ng nªn sö dông mèi nèi b¨ng b»ng 

ph−¬ng ph¸p l−u ho¸(®Æc biÖt lµ nh÷ng tuyÕn b¨ng cã c«ng suÊt lín) bëi v× 

mèi nèi l−u ho¸ cã −u ®iÓm ®é bÒn cao, chiÒu dµy mèi nèi b»ng chiÒu dµy 

b¨ng nªn kh«ng g©y va ®Ëp khi d©y b¨ng ®i qua con l¨n vµ c¸c tang dÉn.  

- C¸c tuyÕn b¨ng cã c«ng suÊt nhá cã thÓ sö dông c¸c ph−¬ng ph¸p nèi 

b¨ng kh¸c: ®inh t¸n, b¶n lÒ, ghim.... Riªng ®èi víi tuyÕn b¨ng sö  dông trong 

qu¸ tr×nh ®µo lß, do ph¶i nèi b¨ng th−êng xuyªn nªn sö dông mèi nèi nhanh 

(b¶n lÒ hoÆc ghim). 

2.2.3.15. ThiÕt bÞ ®iÒu khiÓn: HiÖn t¹i hÇu hÕt c¸c Má chØ sö dông khëi 

®éng tõ  phßng næ ®Ó ®iÒu khiÓn ho¹t ®éng cña b¨ng t¶i. V× vËy ®èi víi c¸c 

tuyÕn b¨ng cã c«ng suÊt lín sÏ g©y nªn sôt ¸p lín cho l−íi ®iÖn vµ g©y xung 

cho c¸c bé phËn truyÒn ®éng c¬ khÝ lµm mÊt an toµn vµ lµm gi¶m tuæi thä ho¹t 

®éng cña thiÕt bÞ. chóng t«i khuyÕn nghÞ nªn sö dông khëi ®éng mÒm phßng 

næ ®Ó thay thÕ cho c¸c khëi ®éng tõ phßng næ ®ang dïng hiÖn nay. Trong ®iÒu 

kiÖn cho phÐp cã thÓ sö dông biÕn tÇn phßng næ ®Ó tiÕt kiÖm n¨ng l−îng trong 

qu¸ tr×nh vËn hµnh.  
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Ch−¬ng 3: X©y dùng c¸c phÇn mÒm øng dông  

  §Ó t¹o ®iÒu kiÖn thuËn lîi, nhanh chãng, tin cËy trong viÖc tÝnh to¸n x¸c 

®Þnh c¸c th«ng sè kü thuËt chñ yÕu cho tuyÕn b¨ng t¶i vµ lùa chän c¸c th«ng 

sè tèi −u cho c¸c chi tiÕt ®Æc tr−ng quan träng trong hÖ thèng b¨ng t¶i, chóng 

t«i ®· x©y dùng mét sè phÇn mÒm:  

 - PhÇn mÒm tÝnh to¸n b¨ng t¶i trªn m¸y vi tÝnh. 

 - PhÇn mÒm thiÕt kÕ kiÓm tra bÒn tang dÉn ®éng b¨ng t¶i. 

 - PhÇn  mÒm kiÓm tra bÒn c¸c cÆp b¸nh r¨ng hép gi¶m tèc. 

 - PhÇn mÒm kiÓm tra bÒn c¸c trôc cña hép gi¶m tèc. 

  ViÖc xËy dùng c¸c phÇn mÒm ®−îc tiÕn hµnh trªn c¬ së kÕt luËn vÒ chuÈn 

ho¸ c¸c tuyÕn b¨ng ®Æc tr−ng cña ®Ò tµi vµ c¸c kÕt cÊu tang dÉn ®éng ; hép 

gi¶m tèc ®−îc sö dông phæ biÕn ë c¸c má hÇm lß hiÖn nay. [1],[2],[11] 

3.1. X©y dùng phÇn mÒm tÝnh to¸n b¨ng t¶i trªn m¸y vi tÝnh. 

   Dùa trªn kÕt luËn chuÈn ho¸ c¸c bé phËn chñ yÕu cña b¨ng t¶i (2.2.3) cña 

®Ò tµi chóng t«i lùa chän 2 m« h×nh ®Ó tÝnh to¸n. 

  - M« h×nh dÉn ®éng 1 tang ®Æt ë trªn, dì t¶i t¹i tang dÉn ®éng. 

  - M« h×nh dÉn ®éng 2 tang ®Æt ë d−íi, dì t¶i b»ng cÇu dì t¶i.  

 
H×nh 3-1 : Giao diÖn chÝnh cña ch−¬ng tr×nh 
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H×nh 3-2 : S¬ ®å tÝnh b¨ng t¶i dÉn ®éng 2 tang 

 
H×nh 3-3 : S¬ ®å tÝnh b¨ng t¶i  dÉn ®éng 1 tang 
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3.1.1. S¬ ®å khèi phÇn mÒm tÝnh to¸n b¨ng t¶i. 

NhËp c¸c th«ng sè ®Çu vµo
                  B,Q,v, L,..

  X¸c ®Þnh søc c¶n 
trªn c¸c ®o¹n b¨ng  Wi

  X¸c ®Þnh søc c¨ng 
       t¹i c¸c ®iÓm Si

  KiÓm tra ®é vâng cho phÐp
         Lùc c¨ng cho phÐp 
      

 - Chän l¹i d©y b¨ng 
 - TÝnh l¹i søc c¨ng 
       

  TÝnh c«ng suÊt 
yªu cÇu ®éng c¬

 Dõng 

  Chän c«ng suÊt ®éng c¬
           theo tiªu chuÈn

Sai

§óng

Chän d©y b¨ng
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KÝ hiÖu ®¬n vÞ                  ý nghÜa 

(X,Y)   To¹ ®é tang ®u«i cña m« h×nh  

(X2,Y2)   To¹ ®é tang rãt t¶i cña m« h×nh  

B mm  BÒ réng b¨ng  

Q T/h  N¨ng suÊt vËn chuyÓn cña tuyÕn b¨ng  

V m/s  VËn tèc cña b¨ng  

L m  ChiÒu dµi toµn tuyÕn b¨ng  

nls c¸i  Sè thiÕt bÞ lµm s¹ch b¨ng  

lbe m  ChiÒu dµi m¸ng be nhËn t¶i  

lclt m  Kho¶ng c¸ch gi÷a 2 giµn con l¨n trªn  

lcld m  Kho¶ng c¸ch gi÷a 2 giµn con l¨n d−íi  

 qb kg/m  Khèi l−îng 1m d©y b¨ng  

qt kg/m  Khèi l−îng t¶i trªn 1m b¨ng 

qclt kg/m  Khèi l−îng phÇn quay con l¨n trªn  

qcld kg/m  Khèi l−îng phÇn quay con l¨n d−íi 

Li    m   ChiÒu dµi ®o¹n b¨ng thø i  

βi  (®é)   Gãc nghiªng cña ®o¹n b¨ng thø i  

Wi   kG  Søc c¶n trªn ®o¹n thø i  

Si  kG  Søc c¨ng t¹i ®iÓm thø i 

ncsls  kW  C«ng suÊt tiªu hao do thiÕt bi lµm s¹ch 

hsbt   HiÖu suÊt cña bé truyÒn  

hsdtcs   HÖ sè dù tr÷ c«ng suÊt 

nuy    HÖ sè ma s¸t gi÷a b¨ng vµ bÒ mÆt tang  

anpha  ®é   Gãc «m cña b¨ng lªn tang dÉn ®éng 

Ndc   kW  C«ng suÊt ®éng c¬ yªu cÇu  

Nl®   kW   C«ng suÊt ®éng c¬ l¾p ®Æt 
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3.1.2 Khai b¸o. 

Dim X, Y, X2, Y2 As Double 

Dim r As Double 

Dim Xtt, X2tt, Xpd, X2pd, Ytt, Y2tt, Ypd, Y2pd As Double 

Dim t, tn As Double 

Dim L As Double 

Dim phi As Double 

Dim rongVL As Double, caoVL As Double, xMid As Double, yMid As 

Double, angle As Double 

3.1.3. X©y dùng m« h×nh ®å ho¹. 

Private Sub Form_Load() 

X = T1.Text  

Y = T2.Text 

r = T3.Text    

phi = T4.Text  

l = l1.Text    

pi = 3.1415926536 

Timer1.Interval = 30  

Timer2.Interval = 30  

X2 = X - l * Cos(phi * pi / 180) 

Y2 = Y - l * Sin(phi * pi / 180) 

se = True 

End Sub 

Private Sub Timer1_Timer() 

    t = t + 6 

    g = t * phi * pi / 180 

    gcu = g - 6 * phi * pi / 180 

    FillColor = QBColor(15) 

Circle (X, Y), r, vbviolet 

Line (X, Y)-(X - r * Sin(gcu), Y - r * Cos(gcu)), Form1.BackColor 
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Line (X, Y)-(X - r * Sin(g), Y - r * Cos(g)), QBColor(12) 

g1cu = g1 + 6 * phi * pi / 180 

g1 = (2 * pi / 3) – g 

Line (X, Y)-(X + r * Sin(g1cu), Y - r * Cos(g1cu)), Form1.BackColor 

Line (X, Y)-(X + r * Sin(g1), Y - r * Cos(g1)), QBColor(12) 

g2 = (pi / 3) – g 

g2cu = g2 + 6 * phi * pi / 180 

Line (X, Y)-(X - r * Sin(g2cu), Y + r * Cos(g2cu)), Form1.BackColor 

Line (X, Y)-(X - r * Sin(g2), Y + r * Cos(g2)), QBColor(12) 

    FillColor = QBColor(5) 

    Circle (X2, Y2), r, vbviolet 

    Line (X2, Y2)-(X2 - r * Sin(g), Y2 - r * Cos(g)), QBColor(12) 

    g1 = (2 * pi / 3) - g 

    Line (X2, Y2)-(X2 + r * Sin(g1), Y2 - r * Cos(g1)), QBColor(12) 

    g2 = (pi / 3) - g 

    Line (X2, Y2)-(X2 - r * Sin(g2), Y2 + r * Cos(g2)), QBColor(12) 

    Form1.DrawWidth = 2 

    Line (X - r * Sin(phi * pi / 180), Y - r * Cos(phi * pi / 180))-(X2 - r * 

Sin(phi * pi / 180), Y2 - r * Cos(phi * pi / 180)), vbviolet 

   Line (x + r * Sin(phi * pi / 180), y + r * Cos(phi * pi / 180))-(X2 + r * 

Sin(phi * pi / 180), Y2 + r * Cos(phi * pi / 180)), QBColor(12) 

   xt1 = 1500  

   yt1 = 800  

    FillColor = QBColor(14) 

    Circle (X2 + xt1, Y2 + yt1), r, vbviolet 

    Line (X2 + xt1, Y2 + yt1)-(X2 + xt1 - r * Sin(g), Y2 + yt1 - r * Cos(g)), 

QBColor(12) 

    g1 = (2 * pi / 3) - g 

Line (X2 + xt1, Y2 + yt1)-(X2 + xt1 + r * Sin(g1), Y2 + yt1 - r * Cos(g1)), 

QBColor(12) 
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    g2 = (pi / 3) - g 

    Line (X2 + xt1, Y2 + yt1)-(X2 + xt1 - r * Sin(g2), Y2 + yt1 + r * Cos(g2)), 

QBColor(12) 

    xt3 = 3600  

    yt3 = 2000  

    FillColor = QBColor(5) 

    Circle (X2 + xt3, Y2 + yt3), r, vbviolet 

    Line (X2 + xt3, Y2 + yt3)-(X2 + xt3 - r * Sin(g), Y2 + yt3 - r * Cos(g)), 

QBColor(12) 

    g1 = (2 * pi / 3) - g 

    Line (X2 + xt3, Y2 + yt3)-(X2 + xt3 + r * Sin(g1), Y2 + yt3 - r * Cos(g1)), 

QBColor(12) 

    g2 = (pi / 3) - g 

    Line (X2 + xt3, Y2 + yt3)-(X2 + xt3 - r * Sin(g2), Y2 + yt3 + r * Cos(g2)), 

QBColor(12) 

   xt5 = 7600  

    yt5 = 1700  

    FillColor = QBColor(5) 

    Circle (X2 + xt5, Y2 + yt5), r, vbviolet 

    Line (X2 + xt5, Y2 + yt5)-(X2 + xt5 - r * Sin(g), Y2 + yt5 - r * Cos(g)), 

QBColor(12) 

    g1 = (2 * pi / 3) - g 

 Line (X2 + xt5, Y2 + yt5)-(X2 + xt5 + r * Sin(g1), Y2 + yt5 - r * Cos(g1)), 

QBColor(12) 

    g2 = (pi / 3) - g 

    Line (X2 + xt5, Y2 + yt5)-(X2 + xt5 - r * Sin(g2), Y2 + yt5 + r * Cos(g2)), 

QBColor(12) 

End Sub 

Private Sub Timer2_Timer() 

tn = tn - 5 
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g = tn * phi * pi / 180 

FillColor = QBColor(6)  

fillsyle = 0  

Form1.DrawWidth = 2  

xt9 = 2000  

yt9 = 700 

FillColor = QBColor(14) 

Circle (X2 + xt9, Y2 + yt9), r, vbviolet 

Line (X2 + xt9, Y2 + yt9)-(X2 + xt9 - r * Sin(g), Y2 + yt9 - r * Cos(g)), 

QBColor(12) 

g1 = (2 * pi / 3) - g 

Line (X2 + xt9, Y2 + yt9)-(X2 + xt9 + r * Sin(g1), Y2 + yt9 - r * Cos(g1)), 

QBColor(12) 

g2 = (pi / 3) - g 

Line (X2 + xt9, Y2 + yt9)-(X2 + xt9- r * Sin(g2), Y2 + yt9 + r * Cos(g2)), 

QBColor(12) 

Line (X2 + xt10 + r * Sin(phi * pi / 180) - 180, Y2 + yt10 + r * Cos(phi * pi / 

180) - 100)-(X2 + xt1 - r * Sin(phi * pi / 180) + 150, Y2 + yt1 - r * Cos(phi * 

pi / 180) + 50), vbviolet 

xt2 = 3200  

yt2 = 1200 

FillColor = QBColor(5) 

Circle (X2 + xt2, Y2 + yt2), r, vbviolet 

Line (X2 + xt2, Y2 + yt2)-(X2 + xt2 - r * Sin(g), Y2 + yt2 - r * Cos(g)), 

QBColor(12) 

g1 = (2 * pi / 3) - g 

Line (X2 + xt2, Y2 + yt2)-(X2 + xt2 + r * Sin(g1), Y2 + yt2 - r * Cos(g1)), 

QBColor(12) 

g2 = (pi / 3) - g 
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Line (X2 + xt2, Y2 + yt2)-(X2 + xt2 - r * Sin(g2), Y2 + yt2 + r * Cos(g2)), 

QBColor(12) 

xt4 = 4000  

yt4 = 1200 

FillColor = QBColor(5) 

Circle (X2 + xt4, Y2 + yt4), r, vbviolet 

Line (X2 + xt4, Y2 + yt4)-(X2 + xt4 - r * Sin(g), Y2 + yt4 - r * Cos(g)), 

QBColor(12) 

g1 = (2 * pi / 3) - g 

Line (X2 + xt4, Y2 + yt4)-(X2 + xt4 + r * Sin(g1), Y2 + yt4 - r * Cos(g1)), 

QBColor(12) 

g2 = (pi / 3) - g 

Line (X2 + xt4, Y2 + yt4)-(X2 + xt4 - r * Sin(g2), Y2 + yt4 + r * Cos(g2)), 

QBColor(12) 

Line (X2 + xt2 + r, Y2 + yt2)-(X2 + xt3 - r, Y2 + yt3), vbviolet 

Line (X2 + xt3 + r, Y2 + yt3)-(X2 + xt4 - r, Y2 + yt4), vbviolet 

xt6 = 6600  

yt6 = 1300 

FillColor = QBColor(5) 

Circle (X2 + xt6, Y2 + yt6), r, vbviolet 

Line (X2 + xt6, Y2 + yt6)-(X2 + xt6 - r * Sin(g), Y2 + yt6 - r * Cos(g)), 

QBColor(12) 

g1 = (2 * pi / 3) - g 

Line (X2 + xt6, Y2 + yt6)-(X2 + xt6 + r * Sin(g1), Y2 + yt6 - r * Cos(g1)), 

QBColor(12) 

g2 = (pi / 3) - g 

Line (X2 + xt6, Y2 + yt6)-(X2 + xt6 - r * Sin(g2), Y2 + yt6 + r * Cos(g2)), 

QBColor(12) 

Line (X2 + xt4, Y2 + yt4 - r)-(X2 + xt5, Y2 + yt5 + r), vbviolet 

Line (X2 + xt5, Y2 + yt5 - r)-(X2 + xt6, Y2 + yt6 + r), vbviolet 
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Line (X2 + xt6, Y2 + yt6 - r)-(X, Y + r), vbviolet 

FillColor = QBColor(14) 

fillsyle = 0 

Circle (X2 + xt5 - 400, Y2 + yt5 + 450), 100, vbviolet 

Circle (X2 + xt5 + 400, Y2 + yt5 + 450), 100, vbviolet 

Line (X2 + xt5 - 700, Y2 + yt5 + 300)-(X2 + xt5 - 700, Y2 + yt5 + 400) 

Line (X2 + xt5 + 700, Y2 + yt5 + 300)-(X2 + xt5 + 700, Y2 + yt5 + 400) 

Line (X2 + xt5, Y2 + yt5)-(X2 + xt5 - 500, Y2 + yt5 + 300), vbYellow 

Line (X2 + xt5, Y2 + yt5)-(X2 + xt5 + 500, Y2 + yt5 + 300), vbYellow 

Line (X2 + xt5 + 700, Y2 + yt5 + 350)-(X2 + xt5 + 1500, Y2 + yt5 + 350), 

vbBlue 

Line (X2 + xt5 + 1500, Y2 + yt5 + 350)-(X2 + xt5 + 1200, Y2 + yt5 + 250), 

vbBlue 

Line (X2 + xt5 + 1500, Y2 + yt5 + 350)-(X2 + xt5 + 1200, Y2 + yt5 + 450), 

vbBlue 

End Sub 

Private Sub Command3_Click() 

h = h1.Text    

m = m1.Text    

a = at.Text    

pi = 3.1415926536 

Timer1.Interval = 60 

t = 0 

X2 = X - l * Cos(phi * pi / 180) 

Y2 = Y - l * Sin(phi * pi / 180) 

se = True 

rongVL = m 

caoVL = h 

MauVL = QBColor(9) 

angle = phi * pi / 180 
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xMid = X - r * Sin(angle) 

yMid = Y - r * Cos(angle) 

tVL = 0 

Rectangle xMid, yMid, rongVL, caoVL, angle, MauVL 

Form1.Refresh 

End Sub 

Private Sub Rectangle(xMid As Double, yMid As Double, w As Double, h As 

Double, angle As Double, color As Long) 

    Xtt = xMid - w / 2 

    Ytt = yMid - h 

    dx = (Xtt - xMid) * Cos(angle) - (Ytt - yMid) * Sin(angle) 

    dy = (Xtt - xMid) * Sin(angle) + (Ytt - yMid) * Cos(angle) 

    X2tt = xMid + dx 

    Y2tt = yMid + dy 

    Xpd = xMid + w / 2 

    Ypd = yMid 

    dx = (Xpd - xMid) * Cos(angle) - (Ypd - yMid) * Sin(angle) 

    dy = (Xpd - xMid) * Sin(angle) + (Ypd - yMid) * Cos(angle) 

    X2pd = xMid + dx 

    Y2pd = yMid + dy 

    Line (Xtt, Ytt)-(Xpd, Ytt), color 

    Line (Xpd, Ytt)-(Xpd, Ypd), color 

    Line (Xpd, Ypd)-(Xtt, Ypd), color 

    Line (Xtt, Ypd)-(Xtt, Ytt), color 

End Sub 

Private Sub draw(ByVal color As Integer) 

    Rectangle xMid, yMid, rongVL, caoVL, angle, Form1.BackColor 

    xMid = xMid - 5 * Cos(angle) 

    yMid = yMid - 5 * Sin(angle) 

    Rectangle xMid, yMid, rongVL, caoVL, angle, MauVL 
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End Sub 

Private Sub Exit_Click() 

tb = MsgBox("Ban muon thoat khoi chuong trinh?", vbOKCancel, "Thoat 

khoi") 

 If (tb = 1) Then 

  Close 

  End 

 End If 

 End Sub 

3.1.4. X©y dùng thuËt to¸n ch−¬ng tr×nh tÝnh b¨ng. 

Private Sub Check_Gravity_Click() 

If (Check_Gravity.Value = 1) And (Check_Stretch.Value = 1) Then 

        Label_GS.Caption = "7" 

    End If 

    If (Check_Gravity.Value = 1) And (Check_Stretch.Value = 0) Then 

        Label_GS.Caption = "5" 

    End If 

    If (Check_Gravity.Value = 0) And (Check_Stretch.Value = 1) Then 

        Label_GS.Caption = "4" 

    End If 

    If (Check_Gravity.Value = 0) And (Check_Stretch.Value = 0) Then 

        Label_GS.Caption = "2" 

    End If 

        Label_GS.Refresh 

End Sub 

Private Sub Combo_B_Click() 

 If Combo_B.Text = "650" Then 

    Ncsls = "1" 

    End If 

    If Combo_B.Text = "800" Then 
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    Ncsls = "1.6" 

    End If 

    If Combo_B.Text = "1000" Then 

    Ncsls = "2" 

    End If 

    If Combo_B.Text = "1200" Then 

    Ncsls = "2.4" 

    End If 

    If Combo_B.Text = "1400" Then 

    Ncsls = "2.8" 

    End If 

    Text_Ncsls.Text = Ncsls 

    Text_Ncsls.Refresh 

End Sub 

Private Sub run_Click() 

INPUT 

L1 = Val(Text_l1.Text): beta1 = Val(Text_b1.Text) 

L2 = Val(Text_l2.Text): beta2 = Val(Text_b2.Text) 

L3 = Val(Text_l3.Text): beta3 = Val(Text_b3.Text) 

L4 = Val(Text_l4.Text):beta4 = Val(Text_b4.Text) 

L5 = Val(Text_l5.Text): beta5 = Val(Text_b5.Text) 

L6 = Val(Text_l6.Text): beta6 = Val(Text_b6.Text) 

L7 = Val(Text_l7.Text): beta7 = Val(Text_b7.Text) 

b = Val(Me.Combo_B.Text): Q = Val(Text_Q.Text) 

v = Val(Combo_v.Text):    L = Val(Text_L.Text) 

nls = Val(Text_nls.Text):   lbe = Val(Text_lbe.Text) 

lclt = Val(Text_lclt.Text):   lcld = Val(Text_lcld.Text) 

qclt = Val(Text_qclt.Text):  qcld = Val(Text_qcld.Text) 

f = Val(Text_mst.Text):   Dcl = Val(Combo_Dcl.Text) 

phicl = Val(Combo_phicl.Text):   qb = Val(Text_qb.Text) 
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nuy = Val(Combo_nuy.Text):   anpha = Val(Combo_anpha.Text) 

scct = Val(Text_scct.Text):   sckt = Val(Text_sckt.Text) 

hsbt = Val(Text_hsbt.Text):   hsdtcs = Val(Text_hsdtcs.Text) 

Kcd = Val(Text_Kcd.Text): 

qt = Q / (3.6 * v) 

w1 = l1 * Kcd * ((qb + qcld) * sckt * Cos(beta1 * pi / 180)  

         - qb * Sin(beta1 * pi / 180)) 

w2 = L2 * Kcd * ((qb + qcld) * sckt * Cos(beta2 * pi/ 180) 

        - qb * Sin(beta2 * pi / 180)) 

w3 = L3 * Kcd * ((qb + qcld) * sckt * Cos(beta3 * pi / 180)  

      - qb * Sin(beta3 * pi / 180)) 

w4 = L4 * Kcd * ((qt + qb + qclt) * scct * Cos(beta4 * pi / 180) 

          + (qt + qb) * Sin(beta4 * pi / 180)) 

w5 = L5 * Kcd * ((qt + qb + qclt) * scct * Cos(beta5 * pi / 180)  

         + (qt + qb) * Sin(beta5 * pi / 180)) 

w6 = L6 * Kcd * ((qt + qb + qclt) * scct * Cos(beta6 * pi / 180)  

          + (qt + qb) * Sin(beta6 * pi / 180)) 

w7 = L7 * Kcd * ((qb + qcld) * sckt * Cos(beta7 * pi/ 180)  

      - qb * Sin(beta7 * pi / 180)) 

Me.Label_W1.Caption = Round(w1, 3) 

Me.Label_W2.Caption = Round(w2, 3) 

Me.Label_W3.Caption = Round(w3, 3) 

Me.Label_W4.Caption = Round(w4, 3) 

Me.Label_W5.Caption = Round(w5, 3) 

Me.Label_W6.Caption = Round(w6, 3) 

Me.Label_W7.Caption = Round(w7, 3) 

Label_p2.Caption = w1 

If (Check_Gravity.Value = 1) Then 

        Label_p3.Caption = 1.04 * Label_p2.Caption 

        Else 
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        Label_p3.Caption = Label_p2.Caption 

End If 

Label_p4.Caption = Label_p3.Caption 

If (Check_Gravity.Value = 1) Then 

        Label_p5.Caption = 1.04 * Label_p4.Caption 

        Else 

        Label_p5.Caption = Label_p4.Caption 

End If 

Label_p6.Caption = Label_p5.Caption 

If (Check_Gravity.Value = 1) Then 

        Label_p7.Caption = 1.04 * Label_p6.Caption 

        Else 

        Label_p7.Caption = Label_p6.Caption 

End If 

Label_p8.Caption = Label_p7.Caption + w2 

If (Check_Stretch.Value = 1) Then 

        Label_p9.Caption = 1.04 * Label_p8.Caption 

        Else 

        Label_p9.Caption = Label_p8.Caption 

End If 

Label_p10.Caption = Label_p9.Caption 

If (Check_Stretch.Value = 1) Then 

        Label_p11.Caption = 1.04 * Label_p10.Caption 

        Else 

        Label_p11.Caption = Label_p10.Caption 

End If 

Label_p12.Caption = Label_p11.Caption + W3 

Label_p13.Caption = 1.04 * Label_p12.Caption 

Label_p14.Caption = Label_p13.Caption + W4 

Label_p15.Caption = Label_p14.Caption + W5 
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Label_p16.Caption = Label_p15.Caption + W6 

Label_p17.Caption = 1.04 * Label_p16.Caption 

Label_p18.Caption = Label_p17.Caption + W7 

Wt = Label_p17.Caption + W7 

xGS = Label_GS.Caption 

S1t1 = Wt / (Exp(nuy * (anpha * pi / 180)) / 1.2 - 1.04 ^ xGS) 

Smin = 8 * (qb + qt) * lclt 

Label_Smin.Caption = Round(Smin, 2) 

S12 = Smin / 1.04 

S11 = S12 - W3 

If (Check_Stretch.Value = 1) Then 

     S10 = S11 / 1.04 

     Else 

     S10 = S11 

End If 

S9 = S10 

If (Check_Stretch.Value = 1) Then 

       S8 = S9 / 1.04 

        Else 

       S8 = S9 

End If 

S7 = S8 - W2 

If (Check_Gravity.Value = 1) Then 

      S6 = S7 / 1.04 

      Else 

     S6 = S7 

End If 

S5 = S6 

If (Check_Gravity.Value = 1) Then 

       S4 = S5 / 1.04 
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        Else 

       S4 = S5 

       End If 

S3 = S4 

If (Check_Gravity.Value = 1) Then 

      S2 = S3 / 1.04 

       Else 

       S2 = S3 

End If 

S1t2 = S2 - W1 

If S1t1 > S1t2 Then 

       S1 = S1t1 

        Else 

       S1 = S1t2 

End If 

Label_S1.Caption = Round(S1, 2) 

S2 = S1 + w1 

Label_S2.Caption =S2 

If (Check_Gravity.Value = 1) Then 

        Label_S3.Caption = Round(1.04 * Label_S2.Caption, 2) 

        Else 

        Label_S3.Caption = Round(Label_S2.Caption, 2) 

End If 

        Label_S4.Caption = Round(Label_S3.Caption, 2) 

If (Check_Gravity.Value = 1) Then 

        Label_S5.Caption = Round(1.04 * Label_S4.Caption, 2) 

        Else 

        Label_S5.Caption = Round(Label_S4.Caption, 2) 

        End If 

        Label_S6.Caption = Round(Label_S5.Caption, 2) 
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 If (Check_Gravity.Value = 1) Then 

        Label_S7.Caption = Round(1.04 * Label_S6.Caption, 2) 

        Else 

        Label_S7.Caption = Round(Label_S6.Caption, 2) 

End If 

  Label_S8.Caption = Round(Label_S7.Caption + w2, 2) 

  If (Check_Stretch.Value = 1) Then 

       Label_S9.Caption = Round(1.04 * Label_S8.Caption, 2) 

       Else 

       Label_S9.Caption = Round(Label_S8.Caption, 2) 

       End If 

       Label_S10.Caption = Round(Label_S9.Caption, 2) 

 If (Check_Stretch.Value = 1) Then 

        Label_S11.Caption = Round(1.04 * Label_S10.Caption, 2) 

        Else 

        Label_S11.Caption = Round(Label_S10.Caption, 2) 

End If   

  Label_S12.Caption = Round(Label_S11.Caption + W3, 2) 

  Label_S13.Caption = Round(1.04 * Label_S12.Caption, 2) 

  Label_S14.Caption = Round(Label_S13.Caption + W4, 2) 

  Label_S15.Caption = Round(Label_S14.Caption + W5, 2) 

  Label_S16.Caption = Round(Label_S15.Caption + W6, 2) 

  Label_S17.Caption = Round(1.04 * Label_S16.Caption, 2) 

  Label_S18.Caption = Round(Label_S17.Caption + W7, 2) 

  S18 = Round(Label_S18.Caption, 2) 

 No = (S18 - S1) * v / 102 

Label_No.Caption = Round(No, 2) 

Nt = No + Text_Ncsls.Text + 0.1 * lbe 

Label_Nt.Caption = Round(Nt, 2) 

Ndc = hsdtcs * Nt / hsbt 
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Label_Ndc.Caption = Round(Ndc, 2) 

Ndctc = 0 

    Dim dList(18) As Integer 

    dList(0) = 7:    dList(1) = 11:    dList(2) = 15 

    dList(3) = 22:    dList(4) = 33:    dList(5) = 37 

    dList(6) = 45:    dList(7) = 50:    dList(8) = 55 

    dList(9) = 75:    dList(10) = 90:    dList(11) = 110 

    dList(12) = 132:    dList(13) = 160:    dList(14) = 185 

    dList(15) = 220: dList(16) = 250: dList(17) = 280: dList(18) = 315 

    For i = 0 To 18 

    If (Ndc >= dList(i)) And (Ndc <= dList(i + 1)) Then 

     Ndctc = dList(i + 1) 

    End If 

    Next i 

    Me.Label_Ndctc.Caption = Ndctc 

End Sub 

Public Sub drawLabel(X As Double, Y As Double, label As String) 

Me.CurrentX = X 

Me.CurrentY = Y 

Print label 

End Sub 

Private Sub reset_Click() 

    Combo_B.Text = "":    Text_Q.Text = "":    Combo_v.Text = "" 

    Text_L.Text = "":Text_nls.Text = "":    Text_lbe.Text = "" 

    Text_lclt.Text = "":    Text_lcld.Text = "":    Text_mst.Text = "" 

    Combo_Dcl.Text = "":    Combo_phicl.Text = "":    Text_qb.Text = "" 

    Combo_nuy.Text = "":    Combo_anpha.Text = "":    Text_scct.Text = "" 

    Text_sckt.Text = "":    Text_hsbt.Text = "":    Text_hsdtcs.Text = "" 

End Sub 
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§Çu vµo BT1 BT2 BT3 BT4 KÕt 
qu¶ BT1 BT2 BT3 BT4 

BT DD 1 tang    V Ncsls 1 1.6 1.6 1.6 
BT DD 2 tang V V V  W1 0 -68.2 -84.5 -277 
C¨ng b»ng XC  V V  W2 0 -113.8 -126.9 -277 
C¨ng b¨ng §T    V W3 -333 -341 -1269 -277 

B(mm) 650 800 800 800 W4 0 566.75 1282 -277 

Q(T/h) 50 100 150 100 W5 0 566.75 1831 -5274.5
v(m/ s) 1.3 1.36 1.26 2 W6 1682 1133.5 3663 526 
L(m) 100 200 370 460 W7 -83 -45.47 -126.9 526 

µ 0.15 0.15 0.3 0.3 W8 0 0 0 526 

qb(kg/m) 11 13 15.6 32 W9 0 0 0 10522 
qclt 9 12 12 12 S1 1236 1786 1780 5909 
qcld 3 4.5 4.5 4.5 S2 1236 1718 1695 5631 

α(®é) 360 360 360 240 S3 1236 1718 1695 5856 

ω1 0.045 0.045 0.045 0.045 S4 1236 1718 1695 5856 

ω2 0.04 0.04 0.04 0.04 S5 1236 1718 1695 6090 

η 0.85 0.85 0.85 0.85 S6 1236 1718 1695 6334 

k 1.25 1.25 1.25 1.25 S7 1236 1718 1695 6056 
L1 0 30 20 20 S8 1236 1604 1568.5 6056 

β1 0 10 16 20 S9 1236 1688 1631.3 5779 

L2 0 50 30 20 S10 1236 1688 1631.3 5779 

β2 0 10 16 20 S11 1236 1735 1696.5 5779 

L3 80 150 300 20 S12 904 1394 426.8 5779 

β3 10 10 16 20 S13 940 1450 443.8 5501 

L4 0 50 70 20 S14 940 2017 1726 227 

β4 10 10 16 20 S15 940 2583.6 3557.7 227 

L5 0 50 100 380 S16 2622 3717 7221 753 

β5 10 10 16 20 S17 2727 3865.7 7509.8 1277 

L6 100 100 200 20 S18 2644 3820 7382.9 1705 

β6 10 10 16 20 S19 0 0 0 12328 

L7 20 20 20 20 Smin 208 320.8 443.86 440 

β7 10 10 16 20 No 18 27.12 74.7 125.8 

L8 0 0 0 20 Nt 19.2 29.02 76.6 127.7 

β8 0 0 0 20 N®c 28.2 42.68 112.6 187.9 

L9 0 0 0 400 Nl® 33 45 132 220 

β9 0 0 0 20 Nl®2   2x55 2x110 
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3.2. PhÇn mÒm thiÕt kÕ kiÓm tra bÒn tang dÉn ®éng b¨ng t¶i. 

3.2.1 S¬ ®å khèi cña phÇn mÒm thiÕt kÕ kiÓm tra bÒn tang. 

         Modun I
TÝnh to¸n - KiÓm tra

        Vµo c¸c ®¹i luîng 

         TÝnh c¸c th«ng sè

         KiÓm tra ®iÒu
         kiÖn an toµn

         Modun II
   BiÓu ®å néi lôc

BiÓu ®å lôc c¾t Qx

         BiÓu ®å 
   m«men uèn Mux

         BiÓu ®å 
   m«men uèn Muy

         BiÓu ®å 
   m«men uèn Mx

Dïng

  

3.2.2 Khai b¸o. 
  Dim f_len As Double 
  Dim mar_x As Double 
  Dim mainLine_y As Double 
  Dim total_l As Double 
  Dim d_l1 As Double 
  Dim d_l2 As Double 
  Dim d_l3 As Double 
  Dim B As Double 
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   Dim Sv As Double 
   Dim Sr As Double 
   Dim anpha As Double 
   Dim nuy As Double 

        Dim p As Double 
3.2.3. X©y dùng ®å ho¹ m« h×nh cña tang dÉn ®éng.  
Private Sub Form_Load() 

f_len = 150 
d_tb1 = 120 
mar_x = 250 
mainLine_y = 600 
total_l = 1800 
Me.Scale (0, 0)-(3000, 3000) 
DrawInput1 1, 2, 2, 2, 100, 200, 100, 10, 10 
End Sub 

Public Sub drawInput1(Qt As Double, Sv As Double, Sr As Double, Dt As 
Double, l1 As Double, l2 As Double, l3 As Double, fA As Double, fB As 
Double) 
   d_l1 = total_l * l1 / (l1 + l2 + l3) 
     d_l2 = total_l * l2 / (l1 + l2 + l3) 
     d_l3 = total_l * l3 / (l1 + l2 + l3) 
    Me.DrawWidth = 1  
      Line (mar_x, mainLine_y)-(mar_x + total_l, mainLine_y),  
 QBColor(4) drawLabel (mar_x) + (d_l3) + (d_l2) + (d_l1) + 60,  
 (mainLine_y) - 30, "mp_xoz" 
   Me.DrawWidth = 1 
     drawBase mar_x, (mainLine_y), "A" 
     drawBase mar_x + d_l3 + d_l2 + d_l1, (mainLine_y), "B" 
     Me.CurrentX = mar_x + 20 
     Me.CurrentY = mainLine_y - 60 
    Print "A" 
     Me.CurrentX = mar_x + d_l3 - 30 
     Me.CurrentY = mainLine_y - 60 
     Print "C" 
     Me.DrawWidth = 1 
     Line (mar_x + d_l3, mainLine_y)-(mar_x + d_l3, mainLine_y - 200) 
     Line (mar_x + d_l3, mainLine_y)-(mar_x + d_l3, mainLine_y + 200) 
     Me.DrawWidth = 1 
     drawF (mar_x + d_l3), (mainLine_y) - 200 - (f_len),  
 (mar_x) + d_l3,   (mainLine_y) - 200, "Qt/2" 
    drawF (mar_x) + d_l3, (mainLine_y) - 200, (mar_x)  
 + d_l3 + (f_len), (mainLine_y) - 150 - 150, "" 
        Me.CurrentX = mar_x + d_l3 + 140 
     Me.CurrentY = mainLine_y - 300 
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     Print "Sv/2" 
         drawF (mar_x) + d_l3, (mainLine_y) + 200, (mar_x) + 
 d_l3 + (f_len), (mainLine_y) + 120, "" 
     Me.CurrentX = mar_x + d_l3 + 140 
    Me.CurrentY = mainLine_y + 150 
     Print "Sr/2" 
     Me.CurrentX = mar_x + d_l3 + d_l2 - 20 
     Me.CurrentY = mainLine_y - 60 
     Print "D" 
      Me.DrawWidth = 1 
     Line (mar_x + d_l3 + d_l2, mainLine_y 
 -(mar_x + d_l3 + d_l2, mainLine_y - 200) 
     Line (mar_x + d_l3 + d_l2, mainLine_y) 
 -(mar_x + d_l3 + d_l2, mainLine_y + 200) 
     Me.DrawWidth = 1 
     drawF (mar_x + d_l3 + d_l2), (mainLine_y) - 200 - (f_len),  
 (mar_x) + d_l3 + d_l2, (mainLine_y) - 200, "Qt/2" 
     drawF (mar_x) + d_l3 + d_l2, (mainLine_y) - 200,  
          (mar_x) + d_l3 + d_l2 + (f_len), (mainLine_y) - 150 - 150, "" 
     Me.CurrentX = mar_x + d_l3 + d_l2 + 140 
     Me.CurrentY = mainLine_y - 300 
      drawF (mar_x) + d_l3 + d_l2, (mainLine_y) + 200, 
          (mar_x) + d_l3 + d_l2 + (f_len), (mainLine_y) + 120, "" 
     Me.CurrentX = mar_x + d_l3 + d_l2 + 140 
     Me.CurrentY = mainLine_y + 150 
         drawF (mar_x) + 50, (mainLine_y) - h / 2 - (f_len),  
         (mar_x), (mainLine_y) - h / 2, "Ax" 
       drawF (mar_x) + d_l3 + d_l2 + d_l1 + 50, (mainLine_y) – 
 h / 2 - (f_len), (mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) - h / 2, "Bx" 
 drawF (mar_x) + w / 2, (mainLine_y) + h / 2 + (f_len),  
          (mar_x) + w / 2, (mainLine_y) + h, "Ay" 
    drawF (mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + 
 h / 2 + (f_len),    (mar_x) + d_l3 + d_l2 + d_l1,  
 (mainLine_y) + h / 2, "By" 
  drawLabel (mar_x) + (d_l3) / 2, (mainLine_y) + 20, "l3" 
 drawLabel (mar_x) + (d_l3) + (d_l2) / 2, (mainLine_y) + 20, "l2" 
  drawLabel (mar_x) + (d_l3) + (d_l2) + (d_l1) / 2, (mainLine_y) + 20, l1" 
 End Sub 
        Public Sub drawBase(x As Double, y As Double, label As String) 
 h = 20 

w = 20 
Line (x - w / 2, y - h / 2)-(x + w / 2, y - h / 2) 
Line (x - w / 2, y + h / 2)-(x + w / 2, y + h / 2) 
End Sub 
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Public Sub drawF(x1 As Double, y1 As Double, x2 As Double, y2 As Double, 
label As String) 
 Me.DrawWidth = 1 
 Line (x1, y1)-(x2, y2) 

If (y1 < y2) Then 
Line (x2, y2)-(x2 - 5, y2 - 20) 
Line (x2, y2)-(x2 + 5, y2 - 20) 
End If 
If (y1 > y2) Then 
Line (x2, y2)-(x2 - 5, y2 + 20) 
Line (x2, y2)-(x2 + 5, y2 + 20) 
End If 
If (x1 < x2) Then 
Line (x2, y2)-(x2 - 20, y2 - 5) 
Line (x2, y2)-(x2 - 20, y2 + 5) 
End If 
If (x1 > x2) Then 
Line (x2, y2)-(x2 + 20, y2 - 5) 
Line (x2, y2)-(x2 + 20, y2 + 5) 
End If 
'Ve label 
If (y1 < mainLine_y) Then 
temp_y = y1 - 50 
Else 
temp_y = y1 
End If 
If (x1 < mar_x) Then 
temp_x = x1 - 50 
Else 
temp_x = x1 
End If 
drawLabel (temp_x) - 20, (temp_y), (label) 
End Sub 

Private Sub mnuexit_Click() 
 End 
 End Sub 
Public Sub drawLabel(x As Double, y As Double, label As String) 
 Me.CurrentX = x 
 Me.CurrentY = y 
 Print label 
 End Sub 
Public Function f1(a As Double, b As Double, x As Double) As Double 
 f1 = a * x + b 
 End Function 
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Public Sub drawDT(x1 As Double, y1 As Double, x2 As Double, y2 As 
Double, y0 As Double) 
 y = ax +b 
 a = (y2 - y1) / (x2 - x1) 
 b = y0 + y1 - a * x1 
 Line (x1, y0)-(x2, y0) 
 Line (x1, y0)-(x1, y0 + y1) 
 Line (x1, y0 + y1)-(x2, y0 + y2) 
 Line (x2, y0 + y2)-(x2, y0) 
 x = x1 + 20 
 Do While x < x2 
 Line (x, y0)-(x, f1((a), (b), (x))), QBColor(0) 
 x = x + 20 

Loop 
 End Sub 
3.2.4.  X©y dùng thuËt to¸n cña phÇn mÒm thiÕt kÕ kiÓm tra bÒn tang . 
 - Private Sub cm_Run2_Click() 
      Qt = Val(Text_Qt.Text) 
        Dt = Val(Text_Dt.Text) 
        Sv = Val(Text_Sv.Text) 
        Sr = Val(Text_Sr.Text) 
          l1 = Val(Me.text_l1.Text) 
         l2 = Val(Text_l2.Text) 
         l3 = Val(Text_l3.Text) 
         usb = Val(Text_usb.Text) 
         B = Val(Me.Combo1.Text) 
    B=650;800;1000;1200;1400;1600;1800 
   anpha = Val(Me.Combo2.Text) 
   anpha = 180,210,240,300,360 
   nuy = Val(Me.Combo3.Text) 
  nuy = 0.1;0.15;0.2;0.25;0.3;0.35;0.4;0.45 
 Ax = ((Sv + Sr) / 2) * (l2 + l1 + l1) / (l1 + l2 + l3) 
 Bx = ((Sv + Sr) / 2) * (l2 + l3 + l3) / (l1 + l2 + l3) 
 By = (Qt / 2) * (l2 + l3 + l3) / (l1 + l2 + l3) 
 Ay = (Qt / 2) * (l2 + l1 + l1) / (l1 + l2 + l3) 
    Mx = 1.2 * (Sv - Sr) * Dt / 2 
     Mux = ax * l3 
     Muy = Ay * l3 
     mu = (Mux ^ 2 + Muy ^ 2) ^ 0.5 
     Mutd = (Mux ^ 2 + Muy ^ 2 + 0.75 * Mx ^ 2) ^ 0.5 
    dgd = (Mutd / (0.1 * xmacp)) ^ (1 / 3) 
    dtrtc = 0 
     Dim dtrList(30) As Integer 
     dtrList(0) = 50  
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     dtrList(1) = 52 :    dtrList(2) = 55 :    dtrList(3) = 58  
     dtrList(4) = 60 :    dtrList(5) = 62 :    dtrList(6) = 65 
     dtrList(7) = 68 :    dtrList(8) = 70 :    dtrList(9) = 72 
     dtrList(10) = 78:    dtrList(11) = 80:    dtrList(12) = 82 
     dtrList(13) = 85:    dtrList(14) = 90:    dtrList(15) = 98 
     dtrList(16) = 100:    dtrList(17) = 105:    dtrList(18) = 110 
     dtrList(19) = 115:    dtrList(20) = 120:    dtrList(21) = 125 
     dtrList(22) = 130:    dtrList(23) = 135:    dtrList(24) = 140 
     dtrList(25) = 145:    dtrList(26) = 150:    dtrList(27) = 155 
     dtrList(28) = 160:    dtrList(29) = 170:    dtrList(30) = 180 
     For i = 0 To 29 
     If (dgd >= dtrList(i)) And (dgd <= dtrList(i + 1)) Then 
 If (dgd - dtrList(i) < (dtrList(i + 1) - dgd) / 2) Then 
         dtrtc = dtrList(i) 
         Else 
         dtrtc = dtrList(i + 1) 
         End If 
         End If 
          Next i 
      Me.Label_dtrtc.Caption = dtrtc 
      Wu = 0.1 * dgd ^ 3 
      Wo = 0.2 * dgd ^ 3 
      usp = Mutd / Wu 
      ust = Mx / Wo 
      Nusp = 0.45 * usb / ((1.5 / (0.7 * 1.6)) * usp) 
      Nust = 0.25 * usb / ((1.5 / (0.57 * 1.6)) * ust) 
      n = Nusp * Nust / (((Nusp ^ 2 + Nust ^ 2)) ^ (1 / 2)) 
      Dmin = 2 * ((Sv / 10 - Sr / 10) / ((B / 10) * 1.1 *  
       (anpha * pi / 180) *nuy)) * 10 
     Dttc = 0 
     Dim dList(20) As Integer 
     dList(0) = 160:    dList(1) = 200:    dList(2) = 250:    dList(3) = 315 
     dList(4) = 400:    dList(5) = 500:    dList(6) = 630:    dList(7) = 800 
     dList(8) = 1000:    dList(9) = 1250:    dList(10) = 1400:   
 For i = 0 To 10 
  If (Dmin >= dList(i)) And (Dmin <= dList(i + 1)) Then 
  If (Dmin - dList(i) < (dtrList(i + 1) - Dmin) / 2) Then 
  Dttc = dList(i) 
  Else 
  Dttc = dList(i + 1) 
  End If 
  End If 
   Next i 
   Me.Label_Dttc.Caption = Dttc 
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   Bt = B + 50 
 p =(360*Sv/(anpha * pi * Dt * B))*(Exp(nuy *anpha *pi /180 + 1)) /       
  Exp(nuy * anpha * pi / 180) 
 clear the form 
 Cls 
 drawInput1 (Qt), (Sv), (Sr), (Dt), (l3), (l2), (l1), (Ax), (Bx) 
 Me.Label_ay.Caption = Round(Ay,3) 
 Me.Label_ax.Caption = Round(ax,3) 
 Me.Label_by.Caption = Round(By,3) 
 Me.Label_bx.Caption = Round(bx,3) 
 Me.Label_mx.Caption = Round(Mx,3) 
 Me.Label_Mux.Caption = Round(Mux,3) 
 Me.Label_Muy.Caption = Round(Muy,3) 
 Me.Label_Mutd.Caption = Round(Mutd,3) 
 Me.Label_dsb.Caption = Round(dsb,3) 
 Me.Label_dgd.Caption = Round(dgd,3) 
 Me.Label_Wu.Caption=Round(Wu,3) 
 Me.Label_Wo.Caption=Round(Wo,2) 
 Me.Label_usp.Caption=Round(usp,3) 
 Me.Label_ust.Caption = Round(ust,2) 
 Me.Label_nusp.Caption = Round(Nusp,4) 
 Me.Label_nust.Caption = Round(Nust,2) 
 Me.Label_N.Caption = Round(n,3) 
 Me.Label_Bt.Caption = Bt 
 Me.Label_Dmin.Caption = Round(Dmin, 3) 
 Me.Label_p.Caption = Round(p, 5) 
 If (n > 3) Then lb_wrn.Caption = "ok" 
 Else 
 lb_wrn.Caption = "fall" 
 End If 
 If p < 0.3 Then 
 Text_ communicate 2.Text = "  Tang ®−îc ®¶m b¶o" 
 Else 
 Text_ communicate 2.Text = "  Tang kh«ng ®¶m b¶o" 
 End If 
- Draw Graph  Qy. 
     Qy = 1100 
      factor = 0.05 
       drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, Qy + 10, "Qy" 
       drawDT (mar_x), -Ay * factor, (mar_x) + d_l3, -Ay * factor, 1100 
  drawDT (mar_x) + d_l3, (Qt / 2 - Ay) * factor, 
       (mar_x) + d_l3 + d_l2, (Qt / 2 - Ay) * factor, 1100 
 drawDT (mar_x) + d_l3 + d_l2, By * factor,  
       (mar_x) + d_l3 + d_l2 + d_l1, By * factor, 1100 
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           Line (mar_x + d_l3, Qy)-(mar_x + d_l3 + d_l2, Qy) 
- Draw Graph  Muy. 
    dMuy = 1500 
   factor 1 = 0.0002 
          drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dMuy + 10, "Muy" 
           Line (mar_x, dMuy)-(mar_x + d_l3 + d_l2 + d_l1, dMuy) 
           drawDT (mar_x), 0, (mar_x) + d_l3, Ay * l3 * factor 1, 1500 
   drawDT (mar_x) + d_l3, Ay * l3 * factor 1,  
 (mar_x) + d_l3 + d_l2, Ay *l3 * heso1 - (Qt / 2 - Ay) * l2 * factor 1,1500 
           drawDT (mar_x) + d_l3 + d_l2, Ay * l3 * factor 1 - (Qt / 2 - Ay) * l2 *  
 factor 1, (mar_x) + d_l3 + d_l2 + d_l1, 0, 1500 
- Draw Graph  Qx.  
      dQx = 2000 
     factor 2 = 0.02 
          drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dQx + 10, "Qx" 
          drawDT (mar_x), ax * heso2, (mar_x) + d_l3, ax * factor 2, 2000 
          drawDT (mar_x) + d_l3, -((Sv / 2 + Sr / 2) - ax) * factor 2, 
          (mar_x) + d_l3 + d_l2, -((Sv / 2 + Sr / 2) - ax) * factor 2, 2000 
           drawDT (mar_x) + d_l3 + d_l2, -ax * factor 2, 
  (mar_x) + d_l3 + d_l2 + d_l1, -ax * factor 2, 2000 
            Line (mar_x + d_l3, dQx)-(mar_x + d_l3 + d_l2, dQx) 
- Draw Graph  Mux. 
       dMux = 2800:      factor 3 = 0.0002 
           drawLabel (mar_x) + (d_l2) +(d_l1) + (d_l3) + 30,dMux + 10, "Mux" 
           Line (mar_x, dMux)-(mar_x + d_l3 + d_l2 + d_l1, dMux) 
           drawDT (mar_x), 0, (mar_x) + d_l3, -Mux * factor 3, 2800 
 drawDT (mar_x) + d_l3, -ax * l3 * factor 3, (mar_x) + d_l3 + d_l2, 
 -ax   *l3 * heso3 + ((Sv / 2 + Sr / 2) - ax) * l2 * factor, 2800 

 drawDT (mar_x) + d_l3 + d_l2, -ax * l3 * factor 3 + 
((Sv / 2 + Sr / 2) - ax) * l2 * factor 3, (mar_x) +  
d_l3 + d_l2 + d_l1, 0, 2800 

- Draw Graph  Mx. 
     dMx = 3200 
     factor 4 = 0.0001 
     drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dMx + 10, "Mx" 
     Line (mar_x, dMx)-(mar_x + d_l3 + d_l2 + d_l1, dMx) 
     drawDT (mar_x) + d_l3, Mx * factor 4,  
          (mar_x) + d_l3 + d_l2 + d_l1, Mx * factor 4, 3200 
 End Sub 
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H×nh3-4 : Giao diÖn ch−¬ng tr×nh 

 

 
H×nh 3-5  : Giao diÖn chÝnh cña ch−¬ng tr×nh 
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3.3.PhÇn mÒm kiÓm tra bÒn c¸c cÆp b¸nh r¨ng cña hép gi¶m tèc. 
Dim knp As Double 
Dim knpp As Double 
Dim k As Double 
Dim nAt As Double 
Private Sub Combo1_click() 
If Combo1.Text = "BR trô r¨ng th¼ng" Then 
Text5 = 1 
End If 
If Combo1.Text = "BR trô r¨ng nghiªng " Then 
Text5 = 2 
End If 
If Combo1.Text = "BR c«n r¨ng th¼ng" Then 
Text5 = 3 
End If 
If Combo1.Text = "BR c«n cong" Then 
Text5 = 4 
End If 
End Sub 
Private Sub Run_Click() 
N1 = Val(Text_N1.Text) 
N2 = Val(Text_N2.Text) 
nq1 = Val(Text_nq1.Text) 
nq2 = Val(Text_nq2.Text) 
Z1 = Val(Text_Z1.Text) 
Z2 = Val(Text_Z2.Text) 
b1 = Val(Text_b1.Text) 
b2 = Val(Text_b2.Text) 
xmab1 = Val(Text_xmab1.Text) 
xmab2 = Val(Text_xmab2.Text) 
xmach1 = Val(Text_xmach1.Text) 
xmach2 = Val(Text_xmach2.Text) 
HB1 = Val(Text_HB1.Text) 
HB2 = Val(Text_HB2.Text) 
xmaNocp1 = Val(Text_xmaNocp1.Text) 
xmaNocp2 = Val(Text_xmaNocp2.Text) 
hs = Val(Text_hs.Text) 
m = Val(Text_m.Text) 
bta = Val(Text_bta.Text) 
nAt = Val(Text_nAt.Text) 
k = Val(Text_k.Text) 
kqt = Val(Text_kqt.Text) 
No = Val(Text_No.Text) 
t = Val(Text_t.Text) 
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ntd1 = 60 * Z2 / Z1 * nq2 * t * 300 * 3 * 5 
ntd2 = 60 * nq2 * t * 300 * 3 * 5 
If ntd2 > No Then 
knp = (No / ntd2) ^ (1 / 6)  
Else 
knp = 1 
End If 
knpp1 = (5 * 10 ^ 6 / ntd1) ^ (1 / 9)  
knpp2 = (5 * 10 ^ 6 / ntd2) ^ (1 / 9)  
 A = 0.5 * (Z1 + Z2) * m / Cos(bta * pi / 180) 
 L = 0.5 * m * ((Z1 ^ 2 + Z2 ^ 2)) ^ 0.5 
 If Text5 = 1 Then 
 Ztd1 = Z1 
 Ztd2 = Z2 
 End If 
 If Text5 = 2 Then 
 Ztd1 = Z1 / (Cos(bta * pi / 180) ^ 2) 
 Ztd2 = Z2 / (Cos(bta * pi / 180) ^ 2) 
 End If 
 If Text5 = 3 Then 
 Ztd1 = Z1 / (Cos(bta * pi / 180) ^ 3) 
 Ztd2 = Z2 / (Cos(bta * pi / 180) ^ 3) 
 End If 
 If Text5 = 4 Then 
 Ztd1 = Z1 / (Cos(bta * pi / 180) ^ 3) 
 Ztd2 = Z2 / (Cos(bta * pi / 180) ^ 3) 
 End If 
 Text_Ztd1.Text = Ztd1 
 Text_Ztd2.Text = Ztd2 
 If Ztd1 <= 16 Then 
 y1 = 0.338 
 End If 
  If Ztd1 > 16 And Ztd1 <= 17 Then 
 y1 = 0.357 
 End If 
  If Ztd1 > 17 And Ztd1 <= 20 Then 
 y1 = 0.392 
 End If 
   If Ztd1 >= 20 And Ztd1 <= 25 Then 
 y1 = 0.429 
 End If 
   If Ztd1 > 25 And Ztd1 <= 30 Then 
 y1 = 0.451 
 End If 
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   If Ztd1 > 30 And Ztd1 <= 40 Then 
 y1 = 0.476 
 End If 
    If Ztd1 > 40 And Ztd1 <= 50 Then 
 y1 = 0.49 
 End If 
    If Ztd1 > 50 And Ztd1 <= 60 Then 
 y1 = 0.499 
 End If 
     If Ztd1 > 60 And Ztd1 <= 80 Then 
 y1 = 0.511 
 End If 
     If Ztd1 > 100 Then 
 y1 = 0.517 
 End If 
 Text_y1.Text = y1 
 If Ztd2 <= 16 Then 
 y1 = 0.338 
 End If 
  If Ztd2 > 16 And Ztd2 <= 17 Then 
 y2 = 0.357 
 End If 
  If Ztd2 > 17 And Ztd2 < 20 Then 
 y2 = 0.392 
 End If 
   If Ztd2 >= 20 And Ztd2 < 25 Then 
 y1 = 0.429 
 End If 
   If Ztd2 > 25 And Ztd2 < 30 Then 
 y2 = 0.451 
 End If 
 If Ztd2 > 30 And Ztd2 < 40 Then 
 y1 = 0.476 
 End If 
 If Ztd1 > 40 And Ztd2 < 50 Then 
 y2 = 0.49 
 End If 
 If Ztd2 > 50 And Ztd2 < 60 Then 
 y2 = 0.499 
 End If 
 If Ztd2 > 60 And Ztd2 < 80 Then 
 y2 = 0.511 
 End If 
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 If Ztd2 > 100 Then 
 y2 = 0.517 
 End If 
 Text_y2.Text = y2 
 xmatxcp1 = xmaNocp1 * knp 
xmatxcp2 = xmaNocp2 * knp 
Text_xmatxcp1.Text = xmatxcp1 
Text_xmatxcp2.Text = xmatxcp2 
 xmaucp1 = 0.4 * xmab1 * knpp1 / (nAt * hs) 
xmaucp2 = 0.4 * xmab2 * knpp2 / (nAt * hs) 
Text_xmaucp1.Text = xmaucp1 
Text_xmaucp2.Text = xmaucp2 
 If HB1 > 350 Then 
 xmatxqtcp1 = 2 * xmaNocp1 
 Else 
 xmatxqtcp1 = 2.5 * xmaNocp1 
 End If 
  If HB2 > 350 Then 
 xmatxqtcp2 = 2 * xmaNocp2 
  Else 
 xmatxqtcp2 = 2.5 * xmaNocp2 
 End If 
Text_xmatxqtcp1.Text = xmatxqtcp1 
Text_xmatxqtcp2.Text = xmatxqtcp2 
 If HB1 > 350 Then 
 xmauqtcp1 = 0.36 * xmab1 
 Else 
 xmauqtcp1 = 0.8 * xmach1 
 End If 
  If HB2 > 350 Then 
 xmauqtcp2 = 0.36 * xmab2 
 Else 
 xmauqtcp2 = 0.8 * xmach2 
 End If 
Text_xmauqtcp1.Text = xmauqtcp1 
Text_xmauqtcp2.Text = xmauqtcp2 
a = 0.5 * (Z1 + Z2) * m / Cos(bta * pi / 180) 
l = 0.5 * m * (Z1 ^ 2 + Z2 ^ 2) ^ 0.5 
i = Z2 / Z1 
 Text_A.Text = a 
 Text_i.Text = i 
If Text5 = 1 Then 
xmatx2 = (1.05 * 10 ^ 6 / (a * i)) * (((((i + 1) ^ 3)* k* N2) / (b2 * nq2)) ^ (1 / 
2)) 
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 End If 
If Text5 = 2 Then 
xmatx2 = (1.05 * 10 ^ 6 / (a * i)) * (((((i + 1)^ 3) * k * N2)/ (b2 * nq2)) ^ (1 / 
2)) 
 End If 
 If Text5 = 3 Then 
xmatx2 = 1.05 * 10 ^ 6 / ((l - 0.5 * b2) * i) * ((i + 1) ^ (3 / 2) * k * N2 / (0.85 
* 1.25 * b2 * nq2)) ^ (1 / 2) 
End If 
If Text5 = 4 Then 
xmatx2 = 1.05 * 10 ^ 6 / ((l - 0.5 * b2) * i) * ((i + 1) ^ (3 / 2) * k * N2 / (0.85 
* 1.25 * b2 * nq2)) ^ (1 / 2) 
End If 
Text_xmatx2.Text = xmatx2 
 If xmatx2 < xmatxcp2 Then 
Text_Thongbao1.Text = "ok" 
Else 
Text_Thongbao1.Text = "fall" 
End If 
If Text5 = 1 Then 
xmau1 = (19.1 * 10 ^ 6 * k * N1) / (y1 * m ^ 2 * Z1 * nq1 * b1) 
xmau2 = xmau1 * y1 / y2 
 End If 
If Text5 = 2 Then 
xmau1 = (19.1 * 10 ^ 6 * k * N1) / (y1 * m ^ 2 * Z1 * nq1 * b1 * 1.5) 
xmau2 = xmau1 * y1 / y2 
End If 
If Text5 = 3 Then 
xmau1 = (19.1 * 10 ^ 6 * k * N1) / (0.85 * y1 * m ^ 2 * Z1 * nq1 * b1 * 1.5) 
xmau2 = xmau1 * y1 / y2 
End If 
If Text5 = 4 Then 
xmau1 = (1.91 * 10 ^ 6 * k * N1) / (0.85 * y1 * m ^ 2 * Z1 * nq1 * b1 * 1.5) 
xmau2 = xmau1 * y1 / y2 
 End If 
Text_xmau1.Text = xmau1 
Text_xmau2.Text = xmau2 
If xmau1 < xmaucp1 Then 
Text_thongbao2.Text = "ok" 
Else 
Text_thongbao2.Text = "fall" 
End If 
If xmau2 < xmaucp2 Then 
Text_thongbao3.Text = "ok" 



 
§Ò tài KHCN  Nghiªn cøu chuÈn ho¸ vµ thiÕt kÕ mÉu b¨ng t¶i má than hÇm lß, Sè §K 
05NN/07 
 

viÖn c¬ khÝ n¨ng l−îng vµ má – tkv                                                                                                                            61

Else 
Text_thongbao3.Text = "fall" 
End If 
 xmatxqt2 = xmatx2 * kqt ^ 0.5 
 xmauqt2 = xmau2 * kqt 
 Text_xmatxqt2 = xmatxqt2 
 Text_xmauqt2 = xmauqt2 
  If xmatxqt2 < xmatxqtcp2 Then 
Text_thongbao4.Text = "ok" 
Else 
Text_thongbao4.Text = "fall" 
End If 
If xmauqt2 < xmauqtcp2 Then 
Text_thongbao5.Text = "ok" 
Else 
Text_thongbao5.Text = "fall" 
End If 
End Sub 
Private Sub Command2_Click() 
tb = MsgBox("B¹n muèn tho¸t khái ch−¬ng tr×nh ?", vbOKCancel, "Exit") 
 If (tb = 1) Then 
    Close 
    End 
    End If 
End Sub 
3.4. PhÇn mÒm thiÕt kÕ kiÓm tra bÒn trôc hép gi¶m tèc. 
   Dim f_len As Double 
   Dim mar_x As Double 
   Dim mainLine_y As Double 
   Dim total_l As Double 
   Dim d_l1 As Double 
   Dim d_l2 As Double 
   Dim d_l3 As Double 
Private Sub cm_ok2_Click() 
    l1 = Val(Me.Text_l1.Text) 
    l2 = Val(Text_l2.Text) 
    l3 = Val(Text_l3.Text) 
    Ncs = Val(Text_Ncs.Text) 
    n = Val(Text_n.Text) 
    Pa1 = Val(Text_Pa1.Text) 
    Pr1 = Val(Text_Pr1.Text) 
    Pa2 = Val(Text_Pa2.Text) 
    Pr2 = Val(Text_pr2.Text) 
    P1 = Val(Text_p1.Text) 
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    P2 = Val(Text_p2.Text) 
    dtb1 = Val(Text_dtb1.Text) 
    dtb2 = Val(Text_dtb2.Text) 
    usb = Val(Text_usb.Text) 
    Xma = Val(Text_Xma.Text) 
 Output 
    Ax = (P1 * (l1 + l2) + P2 * l1) / (l1 + l2 + l3) 
    Bx = (P2 * (l3 + l2) + P1 * l3) / (l1 + l2 + l3) 
    By = ((Pr1 * l3 + Pa1 * (dtb1 / 2)) - (Pr2 * (l3 + l2)  

+ Pa2 * (dtb2 / 2))) / (l1 + l2 + l3) 
   By = ((Pr1 * (l1 + l2) + Pa2 * (dtb2 / 2)) - (Pa1 * (dtb1 / 2) 

      + Pr2 * l1)) / (l1 + l2 + l3) 
    Mx = 9.55 * 10 ^ 6 * Ncs / n 
    MuytC = ay * l3 
    MuyfC = (ay * l3 + Pa1 * (dtb1 / 2)) 
    MuytD = (ay * (l3 + l2) + Pa1 * (dtb1 / 2) - Pr1 * l2) 
    MuyfD = (ay * (l3 + l2) + Pa1 * (dtb1 / 2) - Pr1 * l2) - Pa2 * (dtb2 / 2) 
    MuyB = (ay * (l3 + l2 + l1) + Pa1 * (dtb1 / 2) + Pr2 * l1 - Pr1 

* (l2 + l1) - Pa2 * (dtb2 / 2)) 
   MuxC = ax * l3 
   MuxD = ax * (l3 + l2) - P1 * l2 
   MuxB = ax * (l3 + l2 + l1) - P1 * (l2 + l1) - P2 * l1 
If Abs(MuytC) > Abs(MuyfC) Then 
    MuC = (MuxC ^ 2 + MuytC ^ 2) ^ 0.5 
Else 
       MuC = (MuxC ^ 2 + MuyfC ^ 2) ^ 0.5 
End If 
If Abs(MuytD) > Abs(MuyfD) Then 
    MuD = (MuxC ^ 2 + MuytD ^ 2) ^ 0.5 
Else 
       MuD = (MuxC ^ 2 + MuyfD ^ 2) ^ 0.5 
End If 
    MtdC = (mx ^ 2 + 0.75 * (MuC ^ 2)) ^ 0.5 
    dgdC = (MtdC / (0.1 * Xma)) ^ (1 / 3) 
    MtdD = (mx ^ 2 + 0.75 * (MuD ^ 2)) ^ 0.5 
    dgdD = (MtdD / (0.1 * Xma)) ^ (1 / 3) 
    §−êng kÝnh trôc tiªu chuÈn 
     dtrtc = 0 
    Dim dtrList(31) As Integer 
    dtrList(0) = 50:     dtrList(1) = 52:     dtrList(2) = 55:     dtrList(3) = 58 
    dtrList(4) = 60:     dtrList(5) = 62:     dtrList(6) = 65:     dtrList(7) = 68 
    dtrList(8) = 70:     dtrList(9) = 72:     dtrList(10) = 78:     dtrList(11) = 80 
    dtrList(12) = 82:     dtrList(13) = 85:  dtrList(14) = 90:    dtrList(15) = 98 
    dtrList(16) = 100:  dtrList(17) = 105:  dtrList(18) = 110:   dtrList(19) = 115 
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    dtrList(20) = 120:  dtrList(21) = 125:   dtrList(22) = 130:  dtrList(23) = 135 
    dtrList(24) = 140: dtrList(25) = 145:  dtrList(26) = 150:    dtrList(27) = 155 
    dtrList(28) = 160:  dtrList(29) = 170:  dtrList(30) = 180:  
    For i = 0 To 29 
        If (dgdC >= dtrList(i)) And (dgdC <= dtrList(i + 1)) Then 
            If (dgdC - dtrList(i) < (dtrList(i + 1) - dgdC) / 2) Then 
            dtrtcC = dtrList(i) 
            Else 
            dtrtcC = dtrList(i + 1) 
            End If 
            End If 
            Next i 
            Me.Label_dtrtcC.Caption = dtrtcC 
 For i = 0 To 29 
        If (dgdD >= dtrList(i)) And (dgdD <= dtrList(i + 1)) Then 
                If (dgdD - dtrList(i) < (dtrList(i + 1) - dgdD) / 2) Then 
                dtrtcD = dtrList(i) 
                Else 
                dtrtcD = dtrList(i + 1) 
                End If 
                End If 
                Next i 
                Me.Label_dtrtcD.Caption = dtrtcD 
    WuC = 0.1 * (dtrtcC ^ 3) 
    WoC = 0.2 * (dtrtcC ^ 3) 
    uspC = MtdC / WuC 
    ustC = mx / WoC 
    NuspC = 0.45 * usb / ((1.5 / (0.7 * 1.6)) * uspC) 
     NustC = 0.25 * usb / ((1.5 / (0.57 * 1.6)) * ustC) 
    nC = NuspC * NustC / (((NuspC ^ 2 + NustC ^ 2)) ^ (1 / 2)) 
    Me.Label_nC.Caption = nC 
    WuD = 0.1 * (dtrtcD ^ 3) 
    WoD = 0.2 * (dtrtcD ^ 3) 
    uspD = MtdD / WuD 
    ustD = mx / WoD 
    NuspD = 0.45 * usb / ((1.5 / (0.7 * 1.6)) * uspD) 
    NustD = 0.25 * usb / ((1.5 / (0.57 * 1.6)) * ustD) 
    nD = NuspD * NustD / (((NuspD ^ 2 + NustD ^ 2)) ^ (1 / 2)) 
    Me.Label_nD.Caption = nD 
    If nC > 2.5 Then 
    Text_thongbao1.Text = "ok" 
    Else 
    Text_thongbao1.Text = "fall" 
    End If 
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    If nD > 2.5 Then 
    Text_thongbao2.Text = "ok" 
    Else 
    Text_thongbao2.Text = "fall" 
    End If 
    Clear the form 
    Cls 
    drawInput2 (Pr1), (Pa1), (Pr2), (Pa2), (P1), (P2), (l3), (l2), (l1), (ay), (by), 
(ax), (bx) 
Me.label_ay.Caption = Round(ay, 3) 
Me.Label_ax.Caption = Round(ax, 3) 
Me.Label_by.Caption = Round(by, 3) 
Me.Label_bx.Caption = Round(bx, 3) 
Me.label_muytC.Caption = Round(MuytC, 3) 
Me.Label_MuyfC.Caption = Round(MuyfC, 3) 
Me.Label_MuytD.Caption = Round(MuytD, 3) 
Me.Label_MuyfD.Caption = Round(MuyfD, 3) 
Me.Label_MuxC.Caption = Round(MuxC, 3) 
Me.Label_MuxD.Caption = Round(MuxD, 3) 
Me.Label_Mx.Caption = Round(mx, 3) 
Me.Label_MuC.Caption = Round(MuC, 3) 
Me.Label_MtdC.Caption = Round(MtdC, 3) 
Me.Label_MuD.Caption = Round(MuD, 3) 
Me.Label_MtdD.Caption = Round(MtdD, 3) 
Me.Label_dgdC.Caption = Round(dgdC, 3) 
Me.Label_dgdD.Caption = Round(dgdD, 3) 
Me.Label_WuC.Caption = Round(WuC, 3) 
Me.Label_WoC.Caption = Round(WoC, 3) 
Me.Label_uspC.Caption = Round(uspC, 3) 
Me.Label_ustC.Caption = Round(ustC, 3) 
Me.Label_nuspC.Caption = Round(NuspC, 3) 
Me.Label_nustC.Caption = Round(NustC, 3) 
Me.Label_WuD.Caption = Round(WuD, 3) 
Me.Label_WoD.Caption = Round(WoD, 3) 
Me.Label_uspD.Caption = Round(uspD, 3) 
Me.Label_ustD.Caption = Round(ustD, 3) 
Me.Label_NuspD.Caption = Round(NuspD, 3) 
Me.Label_NustD.Caption = Round(NustD, 3) 
Me.Label_pa1.Caption = Pa1 
Me.Label_pa2.Caption = Pa2 
- Draw Graph  Qy. 
     Qy = 1600 
     heso = 0.005 
           drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, Qy + 10, "Qy" 
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           drawDT (mar_x), -ay * heso, (mar_x) + d_l3, -ay * heso, 1600 
           drawDT (mar_x) + d_l3, (Pr1 - ay) * heso, (mar_x) + d_l3 + d_l2, (Pr1 
- ay) * heso, 1600 
           drawDT (mar_x) + d_l3 + d_l2, ((Pr1 - ay) - Pr2) * heso, (mar_x) + 
d_l3 + d_l2 + d_l1, ((Pr1 - ay) - Pr2) * heso, 1600 
           Line (mar_x + d_l3, Qy)-(mar_x + d_l3 + d_l2, Qy) 
- Draw Graph  Muy 
     dMuy = 2000 
     heso1 = 0.0001 
            drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dMuy + 10, 
"Muy" 
            Line (mar_x, dMuy)-(mar_x + d_l3 + d_l2 + d_l1, dMuy) 
            drawDT (mar_x), 0, (mar_x) + d_l3, ay * l3 * heso1, 2000 
            drawDT (mar_x) + d_l3, (ay * l3 + Pa1 * (dtb1 / 2)) * heso1, (mar_x) 
+ d_l3 + d_l2, (ay * (l3 + l2) + Pa1 * (dtb1 / 2) - Pr1 * l2) * heso1, 2000 
            drawDT (mar_x) + d_l3 + d_l2, (ay * (l3 + l2) + Pa1 * (dtb1 / 2) - Pr1 
* l2 - Pa2 * (dtb2 / 2)) * heso1, (mar_x) + d_l3 + d_l2 + d_l1, (ay * (l3 + l2 + 
l1) + Pa1 * (dtb1 / 2) + Pr2 * l1 - Pr1 * (l2 + l1) - Pa2 * (dtb2 / 2)) * heso1, 
2000 
- Draw Graph  Qx 
     dQx = 2600 
     heso2 = 0.02 
            drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dQx + 10, "Qx" 
            drawDT (mar_x), -ax * heso2, (mar_x) + d_l3, -ax * heso2, 2600 
            drawDT (mar_x) + d_l3, (P1 - ax) * heso2, (mar_x) + d_l3 + d_l2, (P1 
- ax) * heso2, 2600 
           drawDT (mar_x) + d_l3 + d_l2, (P1 - ax + P2) * heso2, (mar_x) + d_l3 
+ d_l2 + d_l1, (P1 - ax + P2) * heso2, 2600 
            'Line (mar_x + d_l3, dQx)-(mar_x + d_l3 + d_l2, dQx) 
- Draw Graph  Mux 
      dMux = 3200 
      heso3 = 0.0001 
             drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dMux + 10, 
"Mux" 
             Line (mar_x, dMux)-(mar_x + d_l3 + d_l2 + d_l1, dMux) 
             drawDT (mar_x), 0, (mar_x) + d_l3, (-ax * l3) * heso3, 3200 
             drawDT (mar_x) + d_l3, (-ax * l3) * heso3, (mar_x) + d_l3 + d_l2, (-
ax * (l3 + l2) + P1 * l2) * heso3, 3200 
             drawDT (mar_x) + d_l3 + d_l2, (-ax * (l3 + l2) + P1 * l2) * heso3, 
(mar_x) + d_l3 + d_l2 + d_l1, (-ax * (l3 + l2 + l1) + P1 * (l2 + l1) + P2 * l1) * 
heso3, 3200 
- Draw Graph  Mx 
    dMx = 3300 
    heso4 = 0.0001 
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            drawLabel (mar_x) + (d_l2) + (d_l1) + (d_l3) + 30, dMx + 10, "Mx" 
            Line (mar_x, dMx)-(mar_x + d_l3 + d_l2 + d_l1, dMx) 
            drawDT (mar_x) + d_l3, mx * heso4, (mar_x) + d_l3 + d_l2 + d_l1, 
mx * heso4, 3300 
End Sub 
Private Sub Form_Load() 
MsgBox "Tr©n träng c¶m ¬n quý vÞ ®· sö dông ch−¬ng tr×nh nµy" 
f_len = 150 
d_tb1 = 120 
mar_x = 200 
mainLine_y = 550 
total_l = 1000 
Me.Scale (0, 0)-(3000, 3000) 
drawInput2 1, 2, 1, 2, 3, 3, 100, 200, 100, 10, 10, 10, 10 
End Sub 
Public Sub drawInput2(Pr1 As Double, Pa1 As Double, Pr2 As Double, Pa2 
As Double, P1 As Double, P2 As Double, l1 As Double, l2 As Double, l3 As 
Double, ay As Double, by As Double, ax As Double, bx As Double) 
    d_l1 = total_l * l1 / (l1 + l2 + l3) 
    d_l2 = total_l * l2 / (l1 + l2 + l3) 
    d_l3 = total_l * l3 / (l1 + l2 + l3) 
     Me.DrawWidth = 1 'do day cua duong truc AB 
     Line (mar_x, mainLine_y)-(mar_x + total_l, mainLine_y), QBColor(4) 
    drawLabel (mar_x) + (d_l3) + (d_l2) + (d_l1) + 60, (mainLine_y) - 30, 
"mp_yoz" 
    Me.DrawWidth = 1 
    drawBase mar_x, (mainLine_y), "A" 
    drawBase mar_x + d_l3 + d_l2 + d_l1, (mainLine_y), "B" 
    Me.DrawWidth = 1 
    Line (mar_x + d_l3, mainLine_y)-(mar_x + d_l3, mainLine_y - 200) 
    Me.DrawWidth = 1 
    drawF (mar_x + d_l3), (mainLine_y) - 200 - (f_len), (mar_x) + d_l3, 
(mainLine_y) - 200, "Pr1" 
    If Pa1 > 0 Then 
    drawF (mar_x) + d_l3 - (f_len), (mainLine_y) - 200, (mar_x) + d_l3, 
(mainLine_y) - 200, "Pa1" 
   Else 
   drawF (mar_x) + d_l3 + (f_len), (mainLine_y) - 200, (mar_x) + d_l3, 
(mainLine_y) - 200, "Pa1" 
   End If 
     Me.DrawWidth = 1 
   Line (mar_x + d_l3 + d_l2, mainLine_y)-(mar_x + d_l3 + d_l2, mainLine_y 
+ 200) 
    Me.DrawWidth = 1 
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    drawF (mar_x + d_l3 + d_l2), (mainLine_y) + 200 + (f_len), (mar_x) + 
d_l3 + d_l2, (mainLine_y) + 200, "Pr2" 
    If Pa2 > 0 Then 
    drawF (mar_x) + d_l3 + d_l2 - (f_len), (mainLine_y) + 200, (mar_x) + d_l3 
+ d_l2, (mainLine_y) + 200, "Pa2" 
    Else 
    drawF (mar_x) + d_l3 + d_l2 + (f_len), (mainLine_y) + 200, (mar_x) + 
d_l3 + d_l2, (mainLine_y) + 200, "Pa2" 
    End If 
    If ay > 0 Then 
         drawF (mar_x) + w / 2, (mainLine_y) + h / 2 + (f_len), (mar_x) + w / 2, 
(mainLine_y) + h, "Ay" 
    Else 
         drawF (mar_x) + w / 2, (mainLine_y) + h / 2 - (f_len), (mar_x) + w / 2, 
(mainLine_y) + h, "Ay" 
   End If 
     If by > 0 Then 
    drawF (mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + h / 2 + (f_len), 
(mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + h / 2, "By" 
    Else 
    drawF (mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + h / 2 - (f_len), 
(mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + h / 2, "By" 
     End If 
         drawLabel (mar_x) + (d_l3) / 2, (mainLine_y) + 20, "l3" 
        drawLabel (mar_x) + (d_l3) + (d_l2) / 2, (mainLine_y) + 20, "l2" 
        drawLabel (mar_x) + (d_l3) + (d_l2) + (d_l1) / 2, (mainLine_y) + 20, 
"l1" 
d1 = 600 
    Line (mar_x, mainLine_y + d1)-(mar_x + total_l, mainLine_y + d1), 
QBColor(4) 
    Me.DrawWidth = 1 
    drawBase mar_x, (mainLine_y) + d1, "A" 
    drawBase mar_x + d_l3 + d_l2 + d_l1, (mainLine_y) + d1, "B" 
    Me.CurrentX = mar_x + 20 
    Me.CurrentY = mainLine_y - 80 + d1 
    Print "A" 
    've label   C tren(xoz) 
    Me.CurrentX = mar_x + d_l3 - 30 
    Me.CurrentY = mainLine_y - 80 + d1 
    Print "C" 
     've label   D(xoz) 
     Me.CurrentX = mar_x + d_l3 + d_l2 - 30 
    Me.CurrentY = mainLine_y - 80 + d1 
    Print "D" 
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    Me.DrawWidth = 1 
    If P1 > 0 Then 
    drawF (mar_x + d_l3), (mainLine_y) + d1 - (f_len), (mar_x) + d_l3, 
(mainLine_y) + d1, "P1" 
    Else 
     drawF (mar_x + d_l3), (mainLine_y) + d1 + (f_len), (mar_x) + d_l3, 
(mainLine_y) + d1, "P1" 
     End If 
    Me.DrawWidth = 1 
    If P2 > 0 Then 
    drawF (mar_x + d_l3 + d_l2), (mainLine_y) + d1 - (f_len), (mar_x) + d_l3 
+ d_l2, (mainLine_y) + d1, "P2" 
    Else 
    drawF (mar_x + d_l3 + d_l2), (mainLine_y) + d1 + (f_len), (mar_x) + d_l3 
+ d_l2, (mainLine_y) + d1, "P2" 
    End If 
    Me.DrawWidth = 1 
    If Ax > 0 Then 
    drawF (mar_x) + w / 2, (mainLine_y) + h / 2 + d1 + (f_len), (mar_x) + w / 
2, (mainLine_y) + h + d1, "Ax" 
    Else 
    drawF (mar_x) + w / 2, (mainLine_y) + h / 2 + d1 - (f_len), (mar_x) + w / 
2, (mainLine_y) + h + d1, "Ax" 
    End If 
   drawF (mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + h / 2 + d1 + (f_len), 
(mar_x) + d_l3 + d_l2 + d_l1, (mainLine_y) + d1 + h / 2, "Bx" 
     drawLabel (mar_x) + (d_l3) / 2, (mainLine_y) + d1 + 20, "l3" 
    drawLabel (mar_x) + (d_l3) + (d_l2) / 2, (mainLine_y) + d1 + 20, "l2" 
    drawLabel (mar_x) + (d_l3) + (d_l2) + (d_l1) / 2, (mainLine_y) + d1 + 20, 
"l1" 
End Sub 
Public Sub drawBase(X As Double, Y As Double, Label As String) 
             h = 20 
             w = 20 
    Line (X - w / 2, Y - h / 2)-(X + w / 2, Y - h / 2) 
    Line (X - w / 2, Y + h / 2)-(X + w / 2, Y + h / 2) 
End Sub 
Public Sub drawF(x1 As Double, y1 As Double, x2 As Double, y2 As Double, 
Label As String) 
Me.DrawWidth = 1 
Line (x1, y1)-(x2, y2) 
If (y1 < y2) Then 
Line (x2, y2)-(x2 - 5, y2 - 20) 
Line (x2, y2)-(x2 + 5, y2 - 20) 
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End If 
If (y1 > y2) Then 
Line (x2, y2)-(x2 - 5, y2 + 20) 
Line (x2, y2)-(x2 + 5, y2 + 20) 
End If 
If (x1 < x2) Then 
Line (x2, y2)-(x2 - 20, y2 - 5) 
Line (x2, y2)-(x2 - 20, y2 + 5) 
End If 
If (x1 > x2) Then 
Line (x2, y2)-(x2 + 20, y2 - 5) 
Line (x2, y2)-(x2 + 20, y2 + 5) 
End If 
If (y1 < mainLine_y) Then 
temp_y = y1 - 50 
Else 
temp_y = y1 + 60 
End If 
If (x1 < mar_x) Then 
temp_x = x1 - 50 
Else 
temp_x = x1 
End If 
drawLabel (temp_x) - 50, (temp_y) - 60, (Label) 
End Sub 
Private Sub mnuexit_Click() 
End 
End Sub 
Public Sub drawLabel(X As Double, Y As Double, Label As String) 
Me.CurrentX = X 
Me.CurrentY = Y 
Print Label 
End Sub 
Public Function f1(a As Double, b As Double, X As Double) As Double 
f1 = a * X + b 
End Function 
Public Sub drawDT(x1 As Double, y1 As Double, x2 As Double, y2 As 
Double, y0 As Double) 
a = (y2 - y1) / (x2 - x1) 
b = y0 + y1 - a * x1 
Line (x1, y0)-(x2, y0) 
Line (x1, y0)-(x1, y0 + y1) 
Line (x1, y0 + y1)-(x2, y0 + y2) 
Line (x2, y0 + y2)-(x2, y0) 
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X = x1 + 20 
Do While X < x2 
Line (X, y0)-(X, f1((a), (b), (X))), QBColor(0) 
X = X + 20 
Loop 
End Sub 
Private Sub reset_Click() 
        Text_l1.Text = "" 
        Text_l2.Text = "" 
        Text_l3.Text = "" 
        Text_Ncs.Text = "" 
        Text_n.Text = "" 
        Text_Pa1.Text = "" 
        Text_Pr1.Text = "" 
        Text_Pa2.Text = "" 
        Text_pr2.Text = "" 
        Text_p1.Text = "" 
        Text_p2.Text = "" 
        Text_dtb1.Text = "" 
        Text_dtb2.Text = "" 
        Text_usb.Text = "" 
MsgBox "ban hay nhap lai thong so dau vao" 
End Sub 
Private Sub exit_Click() 
End 
End Sub 
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3.5. PhÇn mÒm kiÓm tra bÒn æ bi hép gi¶m tèc. 
L−îc ®å tÝnh chän æ trôc 1. 
 

A

FrA FrB
Pa

B

l1l2

FsBFsA

 
Input 
n = Val (text_n. text)  
Lh = Val(text_Lh.text) 
m = Val(text_m.text) 
v = Val(text_v.text) 
Kt = Val(text_Kt.text) 
Kd = Val(text_Kd.text) 
Lh=nam * ngay*gio*ca 
L=60*n*Lh/ 10^6 
 FrA= (Ax^2 + Ay^2 )^0.5    
 FrB=(Bx^2 + By^2 )^0.5    
Chän s¬ bé lo¹i æ             XXXXX 

          C   = query(C) 
Co =query(Co)  
e    = query(e) 
d    = query(d) 
D   = query(D) 

                                         X   = query(X) 
                    Y   = query(Y) 

 FsA=0,83.e.FrA  
 FsB=0,83.e.FrB  
TFaA=FsB+(-Fa) 
  if TFaA< FsA then FaA= FsA 

else  
 FaA =TFaA  
End if 
TFaB=FsA-(-Fa) 

if TFaB< FsB then FaA= FsB 
else  

 FaA =TFaB 

End if  
‘X¸c ®Þnh XA,YA 

If FaA/V.FrA  >e 
Then   
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  XA= X : YA= Y 
Else  
  XA=1: YA=0 
End if 
‘X¸c ®Þnh XB,YB 

If FaB/V.FrB  >e 
Then   
  XB=X: YB=Y 
Else  
  XB=1: YB=0 
End if 
QA = (XA*V*FrA+Y*FaA)*Kt*Kd 
   QB = (X*V*FrB+Y*FaB)*Kt*Kd 
if QA >= QB then   
 Cd=QA* L^(1/ m) 
else  
 Cd = QB * L ^(1/m) 
end if 
if Cd < C then  
 text_thongbao.text = “ Kh¶ n¨ng t¶i ®éng ®−îc ®¶m b¶o” 
else  
 text_thongbao.text = “ Kh¶ n¨ng t¶i ®éng kh«ng ®−îc ®¶m b¶o” 
end if  
Qt=Xo.FrA+Yo.FaA 

if Qt >FrA  then  
 Q = Qt  
else  
 Q = FrA 

end if  
 
if Q < Co then  
 text_thongbao2.text = “ Kh¶ n¨ng t¶i tÜnh ®−îc ®¶m b¶o” 
else  
 text_thongbao2.text = “ Kh¶ n¨ng t¶i tÜnh kh«ng ®−îc ®¶m b¶o” 
end if  
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L−îc ®å tÝnh chän æ trôc 2. 
 

Pa1
C DE

FrC PrD

l5 l4

Pa2

l3F
FsC FsD

 
 
 FrC= (Cx^2 + Cy^2 )^0.5    
 FrD=(Dx^2 + Dy^2 )^0.5    
 Chän s¬ bé lo¹i æ            XXXXX 

     C   = query(C) 
Co =query(Co)  
e    = query(e) 
d    = query(d) 
D   = query(D) 

                                         X   = query(X) 
                    Y   = query(Y) 

 FsC=0,83.e.FrC  
 FsD=0,83.e.FrD  
TFaC=FsD - (Fa1 - Fa2) 
 if TFaC< FsC then FaC= FsC 
else 
 FaC =TFaC  
End if 

TFaD=FsC+(Fa1-Fa2) 
if TFaD< FsD then FaD= FsD 
else  

  FaD =TFaD 

End if  
X¸c ®Þnh XC,YC 

If FaA/V.FrA  >e 
Then   
  XC= X:YC= Y 
Else  
  XC=1: YC=0 
End if 
X¸c ®Þnh XD,YD 

If FaD/V.FrD >e 
Then   
  XD=X:YD=Y 
Else  
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  XD=1:YD=0 
End if 
QC = (XC*V*FrC+Y*FaC)*Kt*Kd 
QD = (X*V*FrD+Y*FaD)*Kt*Kd 
if QC >= QD then   
 Cd=QC* L^(1/ m) 
else  
 Cd = QD * L ^(1/m) 
end if 
if Cd < C then  
 text_thongbao.text = “ Kh¶ n¨ng t¶i ®éng ®−îc ®¶m b¶o” 
else  
 text_thongbao.text = “ Kh¶ n¨ng t¶i ®éng kh«ng ®−îc ®¶m b¶o” 
end if  
QtC=Xo.FrC+Yo.FaC 

if QtC >FrC  then  
 Q = QtC  
else  
 Q = FrC 

end if  
 
if Q < Co then  
 text_thongbao2.text = “ Kh¶ n¨ng t¶i tÜnh ®−îc ®¶m b¶o” 
else  
 text_thongbao2.text = “ Kh¶ n¨ng t¶i tÜnh kh«ng ®−îc ®¶m b¶o” 
end if  
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H×nh 3-6 : Giao diÖn ch−¬ng tr×nh phÇn mÒm thiÕt kÕ kiÓm tra trôc HGT  
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kÕt luËn vµ kiÕn nghÞ 

  

ViÖc lËp bé tµi liÖu tiªu chuÈn cho c¸c b¨ng t¶i sö dông trong c¸c Má than 

hÇm lß ë n−íc ta lµ c«ng viÖc cã khèi l−îng rÊt lín vµ phøc t¹p cÇn cã nhiÒu 

thêi gian vµ kinh phÝ. V× vËy trong kho¶ng thêi gian gÇn mét n¨m, ®Ò tµi ®· 

b¸m s¸t ®Ò c−¬ng tÝch cùc triÓn khai thùc hiÖn c¸c c«ng viÖc tõ kh¶o s¸t t×nh 

h×nh sö dông thiÕt bÞ ë trong n−íc, tham kh¶o c¸c tµi liÖu kü thuËt cña n−íc 

ngoµi ®Õn tham quan, häc tËp kinh nghiÖm ë Trung Quèc. §Ò tµi ®· tæng hîp 

®−îc mét sè kÕt qu¶ nghiªn cøu nhÊt ®Þnh mang tÝnh ®Þnh h−íng cho viÖc tiªu 

chuÈn ho¸ nªu trªn vµ ®· lËp ®−îc mét sè bé b¶n vÏ côm, bé phËn ®iÓn h×nh 

cña b¨ng t¶i hiÖn ®ang sö dông trong ngµnh. §ång thêi víi viÖc nghiªn cøu, 

nhãm ®Ò tµi ®· m¹nh d¹n triÓn khai øng dông vµo thùc tÕ s¶n xuÊt cña ngµnh 

Than vµ ®·  thùc hiÖn nhiÒu Hîp ®ång kinh tÕ vÒ viÖc thiÕt kÕ, chÕ t¹o c¸c 

thiÕt bÞ b¨ng t¶i vµ phô tïng  cho c¸c Má than hÇm lß víi tæng gi¸ trÞ gÇn 8 tØ 

®ång. TÊt c¶ c¸c s¶n phÈm øng dông cña ®Ò tµi ®· ®−îc c¸c Má tÝn nhiÖm ®−a 

vµo sö dông vµ tiÕp tôc ®Æt hµng trong thêi gian tíi. 

Nh− vËy cã thÓ kh¼ng ®Þnh b−íc ®Çu ®Ò tµi ®· ®¹t ®−îc nh÷ng môc tiªu ®Ò 

ra, c¸c néi dung nghiªn cøu ®· cã nh÷ng øng dông thiÕt thùc phôc vô cho s¶n 

xuÊt cña ngµnh Than. Tuy nhiªn víi thêi gian vµ tr×nh ®é cã h¹n nªn trong qu¸ 

tr×nh thùc hiÖn ch¾c cßn nhiÒu khiÕm khuyÕt, chóng t«i rÊt mong ®−îc sù 

®ãng gãp cña c¸c ®ång nghiÖp vµ c¸c c¬ quan h÷u quan ®Ó hoµn thiÖn b¶n b¸o 

c¸o nµy còng nh− rót kinh nghiÖm cho c¸c ®Ò tµi tiÕp theo.  

KÝnh ®Ò nghÞ Bé C«ng Th−¬ng cho phÐp nghiÖm thu vµ kÕt thóc ®Ò tµi. 

Xin tr©n träng c¸m ¬n./.  
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Tµi liÖu tham kh¶o 

1. M¸y vµ tæ hîp thiÕt bÞ má 
NguyÔn V¨n Kh¸ng 
Nhµ xuÊt b¶n Khoa häc vµ Kü thuËt – Hµ Néi – 2005 
 
2. CÈm nang c«ng nghÖ vµ thiÕt bÞ má  
Lª TuÊn Léc, Hå Sü Giao 
Nhµ xuÊt b¶n Khoa häc vµ Kü thuËt - Hµ Néi - 2006 
 
3. ThiÕt kÕ chi tiÕt m¸y 
NguyÔn Träng HiÖp, NguyÔn V¨n LÉm  
Nhµ xuÊt b¶n Gi¸o dôc - 2000 
 
4. TÝnh to¸n thiÕt kÕ hÖ dÉn ®éng c¬ khÝ 
TrÞnh ChÊt, Lª V¨n UyÓn 
Nhµ xuÊt b¶n Gi¸o dôc -2003 
 
5. Gi¸o tr×nh h−íng d·n thiÕt kÕ chi tiÕt m¸y  
Ph¹m TuÊn  
Tr−êng §¹i häc Má - §Þa chÊt - 2001 
 
6. LËp tr×nh c¬ së d÷ liÖu 
NguyÔn ThÞ Ngäc Mai 
Nhµ xuÊt b¶n Lao ®éng X· héi - 2003  
 
7. Microsoft Visual Basic 
NguyÔn H÷u Méng 
Nhµ xuÊt b¶n Häc viÖn Kü thuËt Qu©n sù - 2000 
 
8. Tù häc Visual Basic 6  
VM – GUIDE, hiÖu ®Ýnh: Ths Lª Phông Long 
Nhµ xuÊt b¶n Thèng kª 
 
9. Подземные  конвейерные установки 
Л.Г Шахмейстер - Г.И.Солод  
( Под ребакци Ч. Л. Кор. АНСССР. А. О. Спиваковскии.) 
Москва. “Недра“- 1976 
 
10. Расчет ленточных конвейеров для шахт и карьеров. 
Л. Г. Шахмейстер - В.Г. Дмитриев 

 Москва - 1972 
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11. Крутонаклонный конвейер с лентой имеюцей форму глубокого 
желова (в кн. Развиятие и совершенствование шахтного и карьерного 
тран - та)  
Под редацей А. О. Спиваковского 

       М. Недра - 1973 
 
12. К теории двухбарабанного привода - ленточного конвейерa   
(В. Кн. Прблемы совершествова - ния технологических схем и средств 
рудуничного транспорта. М - 1967) 
 
13. Основы теории для расчета леточного конвейерa  
Л. Г. Шахмейстер и В. Г. Дмитриев - М ГИ - 1967 

 
14. Ленточные конвейеры с лентами Б820 и ОПБ  
 Расчет конвейеров и выбор Основного оборудования 
Ленинград – 1968  
 
15. Dr inz. Tadeusz Zur               
Transport tasmowy w kopalniach odkrywkowych 
Wydawnictwo ”Slask” . Katowice 1966 
 
14. Przenosniki tasmowe gornicze. Mikolowska fabryka maszyn “MIFAMA” 
S.A. 
 
16. Przenosniki tasmowe belt conveyors. PIOMA S.A. 
 
17. Type DTII FÜed Belt Conveyor – Drawings Manual for Designing and Selecting - 
1994 
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