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Sau hon 3 thang tich cuc tim hiéu, xdy dung dé tai: “Lap chuong trinh tinh toén,
thiét ké hé truc chan vit tau thiy theo yéu cau Quy pham” cho dén nay dé tai da duoc
hoan thanh.

Em xin chan thanh cam on: Ban chi nhiém khoa co khi — Truong Bai Hoc Thuy
San, céc Thay trong B mon tau thuyén da tao moi diéu kién thuan loi dé dé tai duoc
thuc hién mét cach thanh cong.

Dic biét em xin cam on thay TS. Tran Gia Théi nguoi da tryc tiép huong dan
tan tinh em trong suét quéa trinh thuc hién dé tai.

Cam on Thay Th.S. Nguyén Pinh Long, Thay Th.S. Phan Thanh Duogc va Thay
KS. Huynh L& Hong Théi, nhitng nguoi da déng gop nhitng y kién gitp em hoan thanh
dé tai.

Maét 1an nira, em xin cam on sy quan tam gidp d& caa bd me, anh, chi, em cling
tat ca cac ban bé da danh nhitng tinh cam dong vién em vuot qua khé khan dé hoan
thanh dé tai.

Em thanh that biét on!
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L Ol NOI PAU

Nganh tau thuyén trong nhitng nim gan ddy da va dang phét trién rat manh,
ngdy cang c6 nhiéu nha may déng tau c& 16n va hién dai duoc xdy dung va hoat dong,
thu hit duoc sy dau tu caa céc tap doan cong nghiép tau thily mang tam ¢ quoc té gop
phan quan trong trong qué trinh céng nghiép hda, hién dai hda dat nudc.

Véi sy phét trién d6, cong téc tinh toén, thiét ké trong do thiét ké hé tryc chan
vit tau cO vai tro vO cung quan trong trong qua trinh déng maéi va sira chira khong
ngirng duoc hoadn thién. Tuy nhién, cdng tac thiét ké, tinh todn hé truc chan vit hién nay
van duoc thue hién mot cach rat khé khian va phic tap, viéc van dung céng nghé théng
tin con chua dugc 8p dung triét dé. Nham dwa ing dung caatin hoc vao trong quatrinh
tinh todn, thiét ké hé truc chan vit tau nha truong, Khoa co khi va Bé mén tau thuyén
giao cho toi dé tai “Ldp chweng trinh tinh todn, thiét ké hé truc chan vit tau thaiy
theo yéu cdu ciia Quy pham” .

Chuong trinh dugc viét bang ngdn ngir Visual basic va Delphi dyatrén co so 1y
thuyét [& “Quy pham phan cip va déng tau vo thép 2003” va sirc bén vat liéu, phuong
phép phan tir hiru han. N6 bao géom nhirng noi dung:

- Xac dinh duong kinh céc truc theo quy pham.

- Kiém trabén.

- Tinh bu I6ng khép ndi va chiéu day mit bich.

- Tinh kich thudc do boc truc, dao dong ngang.

- X&c dinh &p luc riéng gbi d& hé truc.

Do thoi gian thuc hién dé tai c6 han, kién thirc con han ché nén khdng thé tranh
khoi nhitng thiéu sot. Kinh mong duoc sy dong gop v kién caa quy Thiy gido va cac
ban dé dé tai duoc hoan thién hon.

Nha Trang, thang 06 nam 2006
Sinh vién thuc hién

Pham Ngoc K han
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Chwong 1
PAT VAN PE

1.1 TONG QUAN VE PE TAI;

Nhu chiing ta d& biét hé truc chan vit tau thay 1a mot trong nhirng thanh phan
quan trong cua hé théng thiét bi nang lwong tau thay, cé chirc nang truyén cong
suit, mdmen quay tir dong co chinh dén thiét bi diy va nhan luc day cua chan vit,
truyén qua céc gdi do chan dén két cau than tau dé khac phuc sirc can caa nuéc lam
cho tau chuyén dong.

Do d6 van d tinh toan, thiét ké ddi véi hé truc tu 1abai toan ¢ y nghiathuc
té quan trong. Moi tinh todn, thiét ké do sai s6t hay nham Ian déu co thé dan dén
nhitng hau qua v cuing nghiém trong, 1am tén that tién caavadoi khi 1atai nan ¢am
tau cd thé xay ra

Hién nay viéc tinh todn, thiét ké hé truc thuong dugc thuc hién mot céch tha
cong theo nhitng bang va cong thirc tinh do Quy pham yéu ciu, do vy mét kha
nhiéu thoi gian va cdng sitc, ma ciing chi thuc hién duoc ddi véi nhitng con tau c&
nho, c6 chiéu dai hé truc vasb luong gbi d& khéng 6n.

Dé khic phuc nhitng kho khan trén thi giai phép 1ap trinh dua rala mot giai
phép hitu hiéu, khéng nhitng cho phép tiét kiém thoi gian cho viéc tinh todn ma con
dam bao mang lai két qua chinh xé&c va kha nang tinh d6i véi céc hé truc co nhiéu
gdi dd, nhat 1a nho viéc tng dung nhitng phuong phép tinh hién dai nhu phuong
phép phan tir hitu han.

Chinh vi ly do d6, dé tai “Lap chuong trinh tinh todn thiét ké hé truc chan vit
tau thuy theo yéu cau quy pham” da duoc Bé mdn tau thuyén, Khoa co khi truong
Dai hoc Thity San duara dé giai quyét.

1.2 PAC PIEM HE TRUC CHAN VIT TAU THUY
1.2.1 Piéu kién lam viéc caa hé truc
Hé truc |am viéc trong diéu kién rat phirc tap. Mot dau hé truc néi lién voi méy

chinh - chiu t&c dung tryc tiép caa mémen xoan tir méy chinh, d¢au kia mang chan vit
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- chiu tryc tiép mémen can caa chan vit trong song gid. Ngoai ra hé truc phai chiu luc
day cia chan vit, chiu téc dung cuatrong luong ban than va trng suit bd sung do: dao
dong, lap rép, ubn chung vo tau, bién dang cuc bo caa ki vaday tau...

Chuing ta d& biét ring, hé truc tau tya trén cac gbi d dit truc tiép |én phan
déy tau. Chan vit hoat dong trong nudc bién véi diéu kién song gid bat thuang cho
nén sir ubn chung caavo tau dan dén udn truc.

1.2.2 S6 lwgng hé truc trén tau

Trén tau thdng thuang chi 1ap mot hodc hai hé truc doc 1ap hodc chung mot may
chinh, tuy nhién ciing c6 khi 1ap dén nam hé tryc (tr mot dén nam méy va chan vit).

S6 lugng hé truc phu thudc vao kiéu dang va tinh chat coa tau, loai va dic
diém may chinh, ché do 1am viéc, hiéu qua kinh té d¢ tin cay trong van hanh va vi
tri dat may trén tau.

1.2.3 Géc nghiéng hé truc

Hé truc thuong duoc ldp nghiéng doc véi goc a = 0, 5° nhung khdng qué
g6c nghiéng cho phép cua mdy chinh, vanghiéng ngang véi gocb =0, 2°.

Khéng cho phép nghiéng qué goc gisi han néu trén vi anh huong dén luc day
va hiéu suat chan vit. Trong bit ky truong hop ndo, hé truc va cac phu kién cia nd
phai c6 kha nang hoat dong tin cay khi tau nghiéng ngang 1au dai tr 10 , 15° lac
ngang 30, 40° vanghiéng doc vé phialé hoic phiamii tau5, 10°. i véi tau nho,
khi ma hé bdi tron dong co chinh c6 bom hit truc tiép dau nhon tir ddy cac-te may,
thi cang can leu y phai gi¢i han d6 nghiéng doc hé truc sao cho bat ctr diéu kién sdng
gi6 thé ndo ludn luén phai co du dau nhon tai vi tri dau hit cua bom dé béi tron méy
(nghia la khdng duoc nghiéng doc qua gidi han cho phép cia méy chinh).

1.2.4 Chiéu dai hé truc

Tuy theo vi tri budng méy: ¢ phialéi, phia mii hay giira tau, hé truc co thé
ngin hodc dai dén 100m.

Khi buéng méy ¢ phialé, hé truc ngin thuan loi trong gia cong 1ap rép vatan
dung duoc dung tich céc khoang chira nén thuong duoc bd tri cho céc tau chd hang

roi dong nhat nhu: ché dau, than, quing, tau container...Nhung né lai cd nhugc diém
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|a dién tich buong méay chat hep, khé bd tri c&c trang thiét bi, can bing doc khé hon
vahién tugng dao dong cong huong dé xay ragittamay chinh vachan vit.

Khi budng méy phiamiii tau thi hé truc dai hozc rat dai dan dén gia cong, 1ap
rép phirc tap hon. Hé truc phai di qua nhiéu khoang hang va véch ngan, choan dung
tich tau, kho bao tri, kiém tratrong qué trinh van hanh, can bang doc tau khé hon.

Khi buéng méay ¢ gitra tau thi dung hoa dugc cac uu nhugce diém cia hai
céch b tri trén.

1.2.5. Sb lwong 6 A& vabé tri 6 dé hé truc

Thuc té cho thay udn chung cua vo tau khéng anh huong dén hoat dong cua
hé truc. Nhung udn cuc bo cua ddy tau lai ¢ anh huang [6n, vi nd 1am cho 6 d& bi
xé dich, duong truc mét 6n dinh, 6 d& bi néng, nhanh hu hong. Bé tranh anh huéng
ndy ngudi ta cd ging b tri 6 d& gin véach ngang, da ngang day. Trénh bb tri hai 6
dd gan véach vamot 6 do nam giira hai 6 d& - tirc gitta hai vach. Véi doan truc nho
thi khéng cho phép dit trén ba 6 da.

Trén céc tau khéch, tau hang [6n, thudng mdi doan truc chi cé mot 6 d& dat
gan bich néi. C6 khi trén ca miy doan truc méi chi c6 mot 6 d&. O céc tau nho ¢b
khoang céch tir médy chinh dén truc chan vit nho hon hoic bang (20 , 25) ds (ds -
duong kinh truc chan vit) thi co thé khéng cé 6 d& trung gian. Trong tinh todn ciing
nhu thyc té cho thay tai trén cac 6 dd truc trung gian do trong lugng ban than tryuc 14
nho, (g suat uén khéng du 16n dé 1am giam sac bén truc. Vi vay cho phép giam
bt sd lwong 6 dd, tire tang chiéu dai nhip truc.

Viéc bd tri 6 d& con phu thudc vao vi tri cac véach ngang kin nuéc, sao cho dé
dang kiém tra, bao quan. Ngoai ra con lién quan dén sd vong quay gidi han caa dao
dong ngang, nhat lakhi vong quay hé truc cao.

1.2.6. Hiéu suat

Hé truc truyén mémen cuaamdy chinh cho chan vit. Nhung do ma sét trén céc
6 d&, cum kin nudc, do 14p rép ...cong suit tir may chinh dén chan vit bi hao tén. Su
hao tén ndy dugc dic trung bang hiéu suat duong truc h.

Hiéu suit duong truc h 1aty sb gitra cong suat Ny dén chan vit va cong suit



hitu ich N ciiamay chinh (sau hop s6) h = 'I:I'd <1,

Hé truc gia cong va lap rép cang chinh xéc thi h cang 16n, nghia la hao ton
cong suat trén duong truc cang it.
1.2.7 Céc thanh phan hé tructau

Hé truc tau thay rat phong phi va da dang vé két ciu tuy nhién mot hé truc
théng thuong bao géom nhitng thanh phan sau: chan vit, gia treo, truc chan vit (co
thé c6 thém truc 6ng bao), thiét bi dng bao, cum kin éng bao, céc truc trung gian,
truc day ndi lién véi bo giam téc hoic méy chinh, cac 6 d trung gian, phanh hé
truc, 6 chin phy, cum kin véch ngang va 6 d& chan chinh.

1. Truc chan vit

Truc chan vit la truc cudi ciing mang chan vit. Pay 1a truc [am viéc nang né
nhit so véi céc truc khéc, vi phai chiu mang tai trong truc tiép caa chan vit va mot
dau hoat dong trong mdi trueong nudc bién, dau kia ndi véi truc éng bao (néu co)
hoac truc trung gian bén trong tau.

Tryc chan vit 1a truc quan trong nhat, chiu nhiéu tai trong phic tap, vi cac
nguyén nhan sau:

- Quatrinh lam viéc trong nude bién bi han gi, hao mon.

- Chiu lyc ubn cua chan vit vatrong lugng ban than tai doan cong son.

- Hao mon 4 d&, nhat 1a 6 d& cudi ciing co thé gy (ng suat 16n trén truc,
gay hu hong. Moi hu hong cua truc chan vit va chan vit déu phai dua tau 1én trién
da dé sirachira

- Diéukién kiém tratruc chan vit trong qua trinh van hanh hét sirc kho khan,
tham chi khéng thuc hién duoc.

Cho nén doi hoi truc chan vit phai duoc gia cong ldp rép dam bao bén viing
va hoat dong tin cay gan nhu tuyét doi.

2. Tructrunggian

Truc trung gian la truc hoac cac doan truc néi tir truc déy VGl truc chan vit.

Nhiém vy chinh la truyén momen xoin dén chan vit. N6i chung chiju tai do mémen
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xodn, trong luong ban than luc ddy va tai b sung do bién dang cuc bo. Tuy nhién
diéu kién hoat dong cua truc trung gian nhe nhang nhit so véi céc truc khéc, cho
nén duong kinh truc trung gian nho nhat so vai céc truc khac.

3. Truc diy

Truc day c6 nhiém vu chan lyc ddy chan vit théng qua vanh chan luc két cau
lién véi truc. Mot dau ndi véi truc trung gian va dau kia néi véi bich bo giam tc
hodc méay chinh. Truc day dugc lap truc tiép vao 6 dd chan, trong d6 co céc bac da
dé chan luc day.

4. O d& trung gian

O d5 trung gian la cac 6 d& cua céc truc trung gian co thé 14 6 truot, hoic 6
lan (cho céc tau nho).

5. Thiét bj 6ng bao

Thiét bi dng bao gdm bng bao truc, céc bac d& dugc lap ngay trong 6ng bao,
cum kin éng bao va céc chi tiét khéc ¢b dinh thiét bi vao vo tau. Thiét bi dng bao co
nhiém vu d& truc chan vit va chan vit déng thoi ngian cach nudc bién véi khong gian
bén trong tau...Vi hoat dong trong mdi truong nudc bién, nén cac bac d& cha yéu
duoc lam tir vat liéu mém nhu gé gai-dc ching han, béi tron truc tiép bang nuée bién.

6. Cum kin 6ng bao

Cum kin 6ng bao 1a bo phan 1am kin nuée, khdng cho nuéc tir dng bao truc
lot vao long tau. Chi tiét chi yéu bao gdm: than cum kin, bich nén vavong dém kin.
Truong hop ddi véi tau nho, bo phan ndy duoc két cau lién ngay diu dng bao truc.

7. Cum kin véach ngang

Tuong tu nhu cum kin éng bao, nhung nhiém vu chinh cua cum kin véch
ngang |a khdng cho nudc lot vao budng may trong trudng hop khoang ké can phia
|& bi ngap nudc. Bo phan ndy duoc |ap ngay & véch phialé cuabudng may.

8. O d& - chin chinh vaphu

O d& chan chinh va phy 1am nhiém vu chinh latruyén luc diy chan vit thong
qua vanh truc ddy vao vo tau, dé bao vé may chinh.

9. Phanh hé truc
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Phanh 1am nhiém vu phanh, hdm hé truc mdi khi xay ra s ¢d hoic khi can
giam quan tinh quay cia hé truc. Truong hop tau ¢ nhidu hé truc, thi phanh con co
nhiém vu hadm truc khéng lam viéc, dé khong bi xoay trong khi hé truc khac lam viéc.

Chan vit lathiét bi day tau, co thé 1aloai budc ¢ dinh hoic loai co buéc bién

dbi (chan vit bién bugc).

!

'ELLELL

Hinh 1: Hé truc tau thay

1. Chan vit; 2. Giatreo truc; 3.Truc chan vit (truc 6ng bao); 4. Song dudi (song 14&)

5. Ong bao; 6. Cum kin éng bao; 7. Tryc trung gian; 8. Truc day; 9. May chinh
10. O d& trung gian; 11. Phanh tryc; 12. O chan phu; 13. Cum kin céch ngang

14. O chan chinh.

Hinh 2: Két cAu hé truc chan vit

1. Nép bao vé dai 6c chan vit; 2. Bai 6¢ chan vit; 3. Then; 4. Chan vit
5. Nip che; 6. Pai 6¢ ng bao; 7. Séng dudi; 8. Truc chan vit; 9. Ao truc
10. Bac d& (phialéi); 11. Lp bao vé truc; 12. Ong bao truc; 13. Bac d& (phia mili)

14. Tam giacuong; 15. Cum kin éng bao; 16. Bich nén; 17. Bich néi tryc.



-7-

1.3. GIOl HAN NOQI DUNG DE TAI

Ta cd thé thay rang viéc tinh toan, thiét ké hé truc chan vit tau thuy cd thé
duoc thuc hién theo hai phuong phép khéc nhau bing céch giai quyét hai bai toan
thuan va nghich.

Bai todn thuan lata di xéc dinh duong kinh theo yéu cau cia quy pham sau
d6 méi di kiém tra bén. Con bai todn nghich lata co thé giai quyét bai toan stc bén
trudc véi duong kinh truc 1a4n sb can tim.

Tuy nhién, vi thoi gian thuc hién dé tai khoéng du nén dé tai chi tap trung giai
quyét bai toan thuan: tinh duong kinh truc theo yéu cau caa quy pham phan cip va
dong tau vo thép 2003. Sau d6 sir dung cong thirc caa sirc bén dé kiém nghiém lai
stc bén cua hé truc trén co s d6 ¢6 thé giam duong kinh truc cing nghia vai viéc
giam kich thugc khdi lwong cua hé truc, tiét kiém vt liéu.

T duong kinh truc d& chon, tinh bu 16ng khop néi va chiéu day mat bich,
kich thudc o boc truc, tinh todn dao dong ngang theo cac bang tinh do diang kiém
quy dinh.

Riéng phan tinh &p luc riéng gbi d& cua hé truc duoc giai theo hai phuong
phép: phuong trinh ba mémen va phuong phép phan tir hitu han dé nguoi thiét ké co
thé so sanh, ddi chiéu két qua. Chuong trinh con vé biéu d6 mémen uén rat chinh

X&C tai céc diém can thiét phai kiém tra.
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Chwong 2
TINH TOAN, THIET KE HE TRUC CHAN VIT TAU
THUY THEO YEU CAU QUY PHAM

21CO SO LY THUYET CUA VIEC TINH TOAN, THIET KE HE
TRUC CHAN VIT TAU THUY THEO YEU CAU QUY PHAM
Hién nay co rat nhiéu tai liéu ciaquy pham quy dinh viéc tinh toan, thiét ké
hé truc chan vit tau. Tuy nhién trong dé tai ndy chi &p dung quy pham phan cip va
dong tau bién vo thép TCVN-3:2003 trong xéc dinh duong kinh caa céc truc, tinh
bu 16ng khép néi va chiéu day mat bich, kich thudc &o boc truc, céc phan con lai
theo céc cong thirc ciia sirc bén vat liéu matrong quy pham khéng quy dinh.
2.1.1 X&c dinh dwang kinh ciia c&c truc theo yéu cau Quy pham
2.1.1.1 bwong kinh truc trung gian
1. Buong kinh truc trung gian bang thép rén (trir thép khéng gi) khéng duoc
nhé hon tri sb tinh theo cong thirc sau:

Hé 560 u
do= Fik1 3| a K
N &T, +160(

Trong do:
do : duwong kinh tryc trung gian (mm)
H :cong suit lién tuc 16n nhit cua dong co (KW)
N :vong quay caatryc trung gian ¢ cong suat lién tuc [on nhat (vong/phtt)
F. :hésbldy theo Bang 1
Bangl TrisoF,

Doi véi thiét bi tua bin hoi, tua bin khi, | Dai vai tat ca cac thiét bi Di-é-den
thiét bi Di-&-den co khép ndi kiéu truot | khdng phai la céc thiét bi ghi & cot tréi.
(xem chi thich), thiét bj bang dién.

95 100

Cha thich: Khép néi kiéu trugt nghia 1a khép ndi thay luc, khop dién tir

hodc céc khép néi tuong duong.




ki :hésdlay theo Bang 2

Bang2 Trisbk,
Truc co Truc c6 khop noi Truccd | Truccodld Truccd | Truccod
khép nbi bich épnéng, ép | rénh then khoét khe khoét | then truot
bich lién | ngudi hogc 14p nguoi @) ngang ® doc @ )
1,0 1,0 11 11 1,20 1,15
Ch thich:

(1) Sau mét khoang chiéu dai khéng nho hon 0,2d, tinh tir dau ranh then,
duong kinh caa tryc c6 thé giam tir tir t6i duong kinh duoc tinh todn véi k,=1,0.
Ban kinh goc lwon & mit cit ngang caa ddy ranh then phai tir 0,0125d, tré 1én.

(2) Buong kinh 16 khoét khdng duoc 16n hon 0,3d.

(3) Chiéu dai ranh khoét phai bang hoic nho hon 1,4d, chiéu rong phai bang
hozac nho hon 0,2d ( trong do: d la duong kinh dugc tinh toan vaéi k;=1,0).

(4) Dang ciia then phai phii hop voi TCVN hoac Tiéu chuan trong duong khéc.

To : gi6i han bén kéo danh nghia caa vat liéu lam truc trung gian (N/mm?).

Trong tinh todn tri sd Ty khdng duoc 14y vuot qua 800 N/mm?.

K :hé s truc rdng dugc tinh theo cong thic sau:

1

. \4
éd, u
1- & 4
e“au

K=

di : duong kinh trong cuatruc rong (mm);
d, :duong kinh ngodi cuatruc rong (mm);

Néud, £ 0,4d,cothé lay K = 1.
2. Buong kinh cuatruc trung gian dugc ché tao tir thép rén khong ri khong

duoc nho hon tri sb tinh theo cong suat sau:

do = 100k3 i/ﬁ
N

Trong d6: ks lahé sb lién quan dén vat liéu truc dugc qui dinh ¢ bang 3. Vat
lisu khéc vai vat lidu duoc qui dinh trong bang ndy s& do Pang kiém xem xét va

quyét dinh trong tirng truong hop cu thé.
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Bang 3 Tri sd ks

Thi _ KSUF 316 KSUF 316L
Pham vi ap dung
tu KSUS 316 SU| KSUS 316L- SU

Phan gitta dau |6n caa phan con cua truc
chan vit (trong truong hop chan vit dugc
1 |lap bich, mat truéc cua bich) va dau 1,28 1,34
truéc cia 6 dd sau clng trong dng bao

truc hoic 2,5ds, |4y tri sd ndo 1on hon.

Trir phan truc quy dinh & 1 bén trén,
phan truc tinh vé phia mii cho dén phan
2 | trude cua dém kin éng bao truc trude va 1,169 1,220
dau trugc 6 d& sau cung trong dng bao

truc hoic 2,5d,, |4y tri sd nao 1on hon.

Phan truc nam & phia trudc caa dau dém 0 -
3 | 1,16 1,22
kin ong bao truc trudc.

Chu thich:
(1) Buong kinh truc phai dugc vubt con theo duong bién.
(2) Buong kinh truc c6 thé duoc vudt con dén dudng kinh tinh theo cong thirc quy
dinh & -1 nhung iy Tg= 400N/mm?,

2.1.1.2 Pwong kinh truc day

1. Doi vai tryc day truyén mémen xoian caamay chinh, duong kinh & ca hai
phia caa vanh chin hodc ¢ khu vyc 6 d& doc truc, néu nhu 6 d& bi diia duoc st

dung 1am 6 d& chan, khéng duoc nho hon tri sd duoc tinh theo cong thirc sau:
_ Hé 560 U
di=1,1F; 5]~ 2 4K
N &T, +160{

d; : dudng kinh tryc day (mm).

Trong do:

T, : gidi han bén kéo danh nghia cuavat liéu tryc diy (N/mm?).

Céc ki hiéu con lai xem ¢ trén.
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2. Néu duong kinh truc day qui dinh & -1 16n hon duong kinh caatruc trung
gian thi duong kinh cua truc day co thé giam dan vé phia miii hoic phia & bang
céch nhan 0,91 vai giatri duong kinh tinh theo -1.

2.1.1.3 Puwong kinh truc chan vit

1. Puong kinh cuatryc chan vit |am bang thép cacbon rén hoic thép hop kim
thip rén khong duoc nho hon tri sb dugc tinh sau ddy. D4i véi truc chan vit loai hai,
Ding kiém s3 xét riéng.

d, =100k, & 900 O
N éTS +160 4

Trong do:
ds: Buong kinh quy dinh caa truc chén vit (mm).
ko: Hé sb lién quan dén thiét ké truc duoc quy dinh & Bang 4

Bang 4: Tri sb ciak,

Tha

Pham vi &p dung Ko
tu
Phan gitta dau [6n caa phan con | Béi véi mbi ghép truc va chan
cua truc chan vit (trong truong | vit khdng dung then hoac néu| 1,22
. hop chan vit duoc Iip bich, mat | chan vit dugc gin bich lién

trugc cia bich) va dau trugc ciad | q
. . . boi voi truc co ranh then dé
dd sau cung trong ong bao truc | | 1,26
3 IS lap chan vit
hoac 2,5d, lay tri so nao |én hon.

Trir phan truc quy dinh ¢ 1 bén trén, phan tryc tinh vé phiamii cho

dén phan trudc caa dém kin éng bao truc truée

3 | Phin truc nim ¢ phiatrudc cuadau trude dém kin 8ng bao truc truéc |1,15@

Cha thich:

(1) Buong kinh truc phai duoc vubt con theo duang bién.

(2) Buong kinh truc 06 thé dugc vubt con dén duong kinh tinh theo cong thic 6 2.1.1.1

Ts Gidi han bén kéo danh nghia cua vat liéu truc chan vit (N/mmz). Trong tinh

todn, tri sb T khong duoc 14y vurot qua 600 N/mm?.
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2. Puong kinh cia truc chan vit duoc ché tao tir thép rén khong ri khong

dugc nhé hon tri sb tinh theo cong thirc sau:

d, = 100k33\F
N

Trong d6: ks 1ahé s lién quan dén vat liéu truc duoc qui dinh & bang 3. Vit
lidu khéc véi quy dinh trong bang ndy s& do Ding kiém xem xét va quyét dinh trong
ting truong hop cu thé.

3. Pudng kinh cua truc chan vit khéc véi tri sb duoc tinh theo —1 va—2 trén
phai théa man cé&c yéu cau do Ding kiém quy dinh riéng.
2.1.2. Khép noi truc va bu 16ng khép néi
Puong kinh cua bu 16ng khop ndi tai mat phing lap ghép caa khop nbi

khong dugc nho hon theo cong thirc sau:

3
d, =0,65 | %o (1: *160)
mD.T,

Trong do:
d, :Duongkinh buldng (mm).
d, :BuongKkinh caatructinh vai k=1 vaK=1.
m  :Sbbuléng.
D : Buong kinh vong chia (mm).
T, : Gi6i han bén kéo danh nghia caa vt liéu [am bu I6ng (N/mm?)..
2.1.3. Tinh toan sitc bén hé truc
2.1.3.1. Nhéng ce sé' va phwong phap tinh toan
Phan |6n tinh todn sirc bén hé truc déu duatrén co so:
- Hé truc ndam & trang théi tinh.
- Chiu tai do: mdmen xoin, luc day chan vit khdng ddi, chiu uén do trong
lwong ban than va céc chi tiét treo trén truc (vi du khép néi, banh rang...)
Phuong phép tinh theo tai tinh chi 1a gan dang. Trong thuc té hé truc |am viéc
trong diéu kién chiu cac ngoai luc khéc nhau phic tap hon nhidu. Bé dam bao sic

bén cho hé truc, sau khi tinh theo tai tinh, nguoi ta phai ting quy céch truc dam bao
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hé sb du trir sic bén. Ung suit cho phép vahé sb du trir sirc bén (hé s an toan) dugc
xé&c dinh thdng qua viéc thong k&, kinh nghiém van hanh cia hang loat c&c tau ma o
d6 hé truc duoc tinh theo tai trong tinh, va duoc theo déi cho dén khi bj hu hong.

Khi thiét ké co thé can cir vao tring suat va hé so du trir sirc bén cho phép tinh
todn xac dinh kich thudc tai tiét dién nho nhat caa truc. Nhung phd bién Ia kich
thudc truc va bd tri hé truc duoc chon trude theo diéu kién cu thé cua tau, sau do
tinh kiém nghiém lai (g suat va hé sé bén trén co so ttng suat chay cua vat liéu.
Nhung thuc té hé truc lai 1am viéc véi tng suit thay do6i theo chu ky, cho nén sac
bén ¢ day lai la ang suat moi chir khdng phai ung suat chay. N6i cach khéc, phai
dam bao sao cho, cho di ang suét thay di theo chu ky khéng han ché thi hé truc
van phai dam bao an toan.

Phurong phép tinh toan theo siic bén moi chu ky, s8 dam bao d6 chinh xéc
cao hon, xéc dinh duoc hé sd dy trir sic bén nho hon so véi phuong phép dya trén
co SO ing suét chay, do do ta cé thé giam duoc trong lwong cua hé truc, ma dam
bao do tin cay cuahé truc.

Tuy nhién phuong phap ndy ciing gap kho khin vi céc hang ché tao vat liéu,
cha yéu can cir vao tng suat chay cua vat liéu dé san xuat va ho chi cd thé cung cip
né cho nha thiét ké chtr khdng phai tng suit moi. Nhitng do thi dé tinh todn sirc bén
theo gigi han moi, chu yéu rit ratir két qua thir nghiém cac mau vat liéu ¢ duong
kinhd = (10, 25) mm.

Cho nén déi véi hé truc nho co duong kinh dudi 150 mm cd thé 4p dung vi sai
léch khdng dang ké, con hé truc co duong kinh trén 150 mm két qua trg thanh khong
chinh x&c. Chang ta biét hé truc ngoai ng suat udn, xoan, con chiu ca ang suit Mo
cua lyc day chan vit. Truc chan vit con chiu sy han gi, ang suat khi lap ép chan vit
hoic 40 truc vao tryuc, tat ca déu co anh huong dén gisi han bén moi caa hé truc.

Tém lai, qua phan tich trén, rdt ra TINH TOAN SUC BEN HE TRUC
THEO TAI TINH van 1a phuong phdp co ban vatin ciy hon ca. Co s dam bao
cho phuong phédp nay 1a dinh luat co ban vé sirc bén vt ligu d6 1agidi han chay caa

vat liéu ma cac hang san xuat phai dam bao va cung cap cho nha thiét ké. Trong quy
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pham con yéu cau méi mot truc déu c6 mau caa ban than truc d6 dé kiém tra ang
suat chay coavat liéu.

Biét duoc trng suit chay s+, cd thé tinh todn hé sb du trix sirc bén vadéi chiéu
né véi hé sd s trir sic bén duoc tong két qua nhidu con tau. Viéc tinh todn sirc bén
méi tré thanh tinh kiém nghiém lai trén co s¢ d& cd kich thudc cu thé caa hé truc.

Déi vé6i duong kinh truc 16n hon 300 mm, gidi han moi it phu thudc vao tinh
chat vat liéu, vi thé vat liéu sir dung cho hé truc déu phu thudc loai thép cao cip, co
stc bén cao. Theo két qua nghién ctru, d6i véi truc chan vit I6n gidi han stc bén
moi cho phép [s] = (700 , 820) KG/cm?.

Pé nang cao sirc bén moi caatruc khi giacong can dam bao bé mat truc nhin
bang cach mai hoac lan. Bién phap ndy co thé 1am tang gisi han moi [én 20 | 40% tai
céc chd tap trung (rng suit.

2.1.3.2. Ung sudt cho phép va hé so su trir sirc bén

Vi mdi truc trong hé truc chiu nhitng tac dong ngoai luc khéc nhau cho nén
truc chan vit, truc trung gian, truc day va chan vit co sirc bén khéng giéng nhau. Vi
vay trén toan bo chiéu dai hé truc can xéc dinh sirc bén caa céc tiét dién yéu nhat.
Trong hé truc thi sirc bén caa canh chan vit 1a yéu nhit, sau d6 1a truc trung gian,
truc dy va truc chan vit (chuaké bich ndi va bu 16ng). Tuy nhién trong thuc té néu
xay ramot sy cd vé canh hoidc ca chan vit thi doi hoi phai dua tau vao trién hoic u
ndi méi sita chita hoic thay thé duoc. Cho nén sic bén caa canh chan vit duoc tinh
todn véi hé sd an toan tuong ddi cao theo Quy pham. Con lai céc bich ndi, bu 16ng
bich ndi va truc trung gian duoc coi 1a khau yéu nhat trong hé truc, do d6 dudng
kinh truc trung gian bao gio ciing nho hon cac truc chan vit, truc day valaxuat phat
diém kich thuéc céc truc.

1. Ung suét cho phép [s] : ang suit ma trong tinh todn rng suat tong hop
chung s . khéng dugc vuot qua

2. Hé sb dw trix sirc bén: k

Do laty sd gitra wng suit giGi han chay cua vt liéu st va ang suat tong hop

chung s
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K=>T
SC

Hé sb k tuy thudc vao ¢, loai truc tau 16n hay nho, méy chinh |a dong co
dién, tuabin hay dong co dét trong (diesel).

Vi du: Véi méy chinh ladong co dién, tuabin thi vai céc tau hang cia My, hé
sb strc bén nhu nhau:

- Cho truc trung gian: k = St - 35
s

- Cho tryc chan vit: k=38

Quy pham Nga véi thép cacbon thdng thuong, hé sb duy trir sic bén lai yéu
ciu theo strc bén bién d6i k = 7,3 vatheo gidi han néng chay: k = 4,1.

Thong thuong sir dung cong thixc Quy pham phan loai tau bién cho két qua
duong kinh truc 16n hon. Trong thuc té thuong viéc tinh toan hé truc tir didu kién
tau chay toan tai. Nhung thyuc té ché do toan tai caa tau chi chiém khoang 5% tong
thoi gian hoat dong cua tau. Cho nén thuc té c6 thé nhan tng suat cho phép cao hon,
vahé sb an toan vé sic bén k giam xudng, tir d6 trong luong hé truc nho hon, co'y
nghia vé kinh té. Diéu ndy tly thudc vao tirng truong hop cu thé va sy sang sudt caa

nha thiét ké. Trong bang 5 cho hé sd du trix sirc bén k phu thudc vao loai méy chinh

valoali truc.
Bang 5: Heé sb du trix sirc bén k cho tau ¢ nho

Loai méy chinh Loai truc Hé s du trir st bén k

) _ Truc trung gian 1,7, 25

Tuabin hoac dong co dién _
Truc chéan vit 20, 28
_ Truc trung gian 25,55
bong co diesel —
Truc chéan vit 28,58

béi véi truc thép hop kim thi nén nhan k cao hon so vai thép cacbon. Vi
tau I6n thi thuong k caa truc chén vit cao hon truc trung gian khoang 0,3.
Ung suat xoin trung binh cho phép t, phu thudc vao gisi han nong chay st

cua vat lién cho trong bang 6 ép dung cho trueong hgp may chinh la tua bin hoac
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dong co dién.

Bang 6: Ung suit xodn trung binh cho phép t, cua hé truc tau phu thuéc vao

vat liéu
Gid6i han chgy St . (kG/cmz) Gié6i han chjly St . (kG/cmz)
(kG/cm®) (kG/cm?)

2.500 650 5.000 1.200
2.700 700 6.000 1.400
3.000 760 7.000 1.500
3.500 880 8.000 1.800
4.000 1.000

Con néu may chinh ladong co diesel, vi con phai chiu ca dao dong xoan, nén
t, phai lay giam xuéng 1,5 , 2 1an so véi tri s trong bang 6.

Tém lai trong tinh todn sirc bén caa hé truc bao gid ciing theo phuong phép,
két qua tinh todn so vai giGi han ang suat cho phép phai thu nho hon, tir ¢6 hé sb du
trit sirc bén k bao gio ciing 16n hon 1 vacin ci vao bang 5 dé lya chon.

Trong phan tiép theo chiing ta s& 1an luot dé& cap dén nhitng van dé tinh toan
cha yéu nhét cia hé truc, theo phurong phép da néu trén,

2.1.3.3. Tinh toan kiém nghiém sirc bén céc truc

Nhu ¢4 néu ¢ phan trén, trong quy pham tau bién néi chung, chi yéu cau phai
ap dung cong thirc néu trong quy pham dé xéc dinh mot sd khau co ban cua hé tryc,
vi du: duong kinh truc trung gian, truc chan vit, truc day, chiéu day canh chan vit,
buléng bich néi truc. Nhung trong thuc té, ¢ nhiéu truong hop nguoi thiét ké bang
ly thuyét sirc bén, phai tinh todn kiém nghiém toan bo hé truc theo bé tri thyc té trén
con tau, dé chirng minh d¢ tin ciy cua hé truc trong van hanh. Do d6 trong Quy
pham tau bién thuong cé cau néu khéc véi qui dinh trong Quy pham thi Bang kiém
S8 xem xét riéng tirng trudng hop cu thé. Théng thuong nhitng yéu cau theo Quy
pham lacé d6 an toan tuong ddi cao. Do d6 viéc tinh todn kiém nghiém sic bén doi
khi can thiét vala co s dé co thé giam qui céch, trong lugng caa hé truc, cd loi

nhiéu mat vé kinh té vagia cong 14p rap pht hop vai diéu kién thuc té.
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Céc cong thirc tinh todn sirc bén sau day hoan toan theo ly thuyét sirc bén,
khong theo quy pham.

1. Tinh kiém nghiém sitrc bén truc trung gian

Dudi day 1a phuong phép tinh tdan sirc bén theo tai trong tinh. Trén toan bo
chiéu dai hé truc, can kiém tra nhitng truc dai nhat, tirc khoang céch gitra hai goi d&

c6 chiéu dai 16n nhit L .. So dd tinh toan dugc thé hién nhu sau .

e

]
1

— Lmax _‘

Hinh 3: So d6 tinh sirc bén truc trung gian
T — Lyc day chan vit; M, — Mémen xoan; P,— Trong luong bich néi.
Poan truc trung gian vai chidu dai L e, tuatrén hai gbi d& va chiu téc dung
cuacac lyc vambmen sau:
My —M®men xoin dinh mic ciamay chinh
T  —Lucdéy chan vit.
q —Trong luong don vi ban than truc phan bb déu trén chiéu dai.
G —Trong luong ciacau kién treo trén truc vi du bich néi.
Ngoai rathuc té con luc udn bé sung do l4p rép, do anh huéng caa cac nhip
truc ké can duoc bo qua, bai vi véi so d6 tinh todn trén ciing cho két qua tuong dbi
tin cay.

U'ng suit xoin caa truc:

S

X

- M (Kalemd)
W

X

Trong do:

M, = 71620: : Mémen xoan dinh mirc caaméy chinh (truc trung gian) (KGem)
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W, : Mémen chbng xoin.

ﬂ&tj()‘l -d* 9: pdo3

¢
16§ d, 3 16

W, = (- m*) (em®)

d
m= o : Ty I¢ gittaduong Kinh trong d vaduong kinh ngoai d, ciatruc trung
0

gian.
Thay céc tri sb M, vaW, vao cong thirc trén tardt ra cong thirc tinh ang suat
X04n nhu sau:

3,65.10°.H 2
s, =— KG/cm
T NA2fL- mf) ( )

U'ng suit nén ciatruc:

s, =l = DT(;(llT?) =127ﬂ;?) (KGlen?)
F —dién tich tiét dién truc dang kiém tra.
Ung suit udn caatruc;
Pé tinh trng suit uén ching ta phai tinh luc Ra, Reg.

Trong lugng don vi caatruc:
q :Z(doz -d?p (KGlem)

O day: g-Trong luong riéng caa vat liéu truc.
V6i thép g =7,85.10° (KGlem®)
Theo so dd tinh toan trén hinh 3, tir diéu kién can bang luc va mémen tai A
ta co:
IR\+R, - dlL- G=0

| qlL?
'IIRBL' _—

Tu 2 phuong trinh trén rdt ra:
R, =9 icPyar -9,c2
2 L 2 L

- X&c dinh mdmen udn: tai mat cit bét ky cach gbi d& A mot khoang lax, véi
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diéu kién can bang mémen ta co:

Diéu kién can bang luc vé mot phia caamit cit phai bang khéng: dlc\l/lu =0
X

Taco: R,- gx- G=0 hay x= RAq

Thay vao phuong trinh trén tart ra cong thirc mémen ubn nhu sau:

M, = M +G.a (KGcm)
2q

Néu bo qua hoic trén truc khdng co treo trong vat ndo, tirc G = 0 thi cong

thare trén sé tré thanh don gian va quen thudc:

2
Mu = aL
8
, Xk M 2
- Ung suat uon: s , = V\j (KG/cm®)
A A A _ pdo2 4 3
W, —-Momenchonguon W, = ™ @- m*) (cm®)

Ung suat udn bd sung do lap rép va anh huong cua cac nhip ké can cé thé
nhan: sy, = 300 (KG/cm?)

Téng wng suat do nén, ubn: so =S, + S, + Sy

Ung suit tong hop chung s

S, =5, +3, (KGlcm?)

- Hé sb du trir sirc bén:

K=>T
SC
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2. Tinh kiém nghiém sttc bén truc chan vit

So db tinh toén truc chan vit:

‘Pv RAI Rp

My A B
Hinh 4:So d6 tinh todn truc chan vit

Truc chan vit dugc xem nhu mot dam nam ty do trén hai géi d& (trong dng
bao), mot dau cong sdn treo chan vit va chiu céc tai sau: Mdmen xoin tir may chinh
M,, mdmen ubn do tai trong chan vit P,, luc ddy chan vit T, trong luong don vi g
phan b déu trén chiéu dai truc.

Néu tinh sitc bén truc chan vit theo so do tinh todn cho toan bo hé truc thi
khong thuan loi va phirc tap vi vat liéu va duong kinh caa méi loai truc khac nhau,
trong khi mémen xodn caa médy chinh valyc day chan vit thuc té coi nhu khdng doi.
Cho nén so @6 tinh todn nhu giéi thiéu trén hinh trén du dé dam bao do tin cay khi
tinh todn. Mat cit nguy hiém caa truc chan vit can kiém tra sirc bén la noi tap trung
momen ubn tdi da. Mt cit ndy qua tinh todn ciing nhu khao sét thuc té nhidu tau
thudng nam & gan gbi d& cudi cung phiala caatruc chan vit hoic gitta hai goi da.

Vi vay dé don gian héa trong tinh todn, nhung van dam bao da d6 bén tin cay
thi chi can khao sét riéng phan truc chan vit nhu so d6 néu trén, ké ca khi truc chan
vit tra trén hon hai gdi d&. Trong tinh todn gia thiét truc c6 cing tiét dién trén subt
chiéu dai truc (bé qua cb truc va do truc khéng tham gia vao suc bén truc).

Ngoai ra, thuc té cho thiy tng suit udn do trong lugng chan vit va trong leong
ban than cia truc, va ang subt udn bo sung do lap rap khdng dang ké so véi ung suat
chung trén truc chan vit, cho nén dé don gian hoatrong tinh todn madua do chinh xac
nguoi tabd quatinh wng sudt uén s, mathay vao d6 1ahé sb ké dén ubn e:

e=1,02, 1,06
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Vacdng thirc tinh (ng suat tng hop chung s cho truc chan vit nhu sau:

s.=eys2+3 2 (KG/cm?d)
O day:
e - Hésbtng suat udn.
s, - Ung suit nén (KG/cm?)
sy - Ung suat xoén (KG/cm?)
Xuat phét tir phan tich trén, ta c6 cac cong thuc tinh mémen xoan, (rng suét
X0an, va ang xuat nén nhu néu trong tinh todn truc trung gian nhung ¢ day duong
kinh ngodi caa truc la duong kinh truc chén vit ds.

M,

Ung sut xoan: s , = (KG/ecm?)

Ung suatnén: s :l27d7(1T-?) (KG/em?)

T — lyc day chan vit (KG).

2.1.3.5. Tinh &p luc riéng géi do hé truc

Trong phan ndy ta di khao sét &p luc riéng trén tat ca cac goi do cia toan bo
hé truc. Ap luc riéng trén céc gbi d& cua hé truc khdng déu nhau. Ap luc lén nhat
bao gid ciing tap trung ¢ gdi d& cudi cling cua truc chan vit, vi tai day tryc tiép chiu
tai trong udn cua trong luong chan vit, con céc gbi dd trung gian phia mii tau thi
nhe tai hon. Ap lyc trén céac gbi d& anh huong dén téc do mai mon caa bac da, din
dén l1am sai léch duong tim hé truc. Bé khic phuc thi ngoai viéc lap rép chinh xé&c,
chling ta con 1am sao dé &p luc trén céc goi dd khdng vuot qua gisi han &p luc cho
phép cuavat liéu bac do.

Néu tau chi c6 mot chan vit, mot truc chan vit véi chidu dai bac d& phia mii
L,=(3, 4) dsvaphiala L,= (4, 5,5) dsthi 8p luc riéng bao gio cing nho hon gioi
han cho phép, cho nén thuc té ciing khdng can phai tinh toan kiém tra. Nhung néu
hé truc dai, co nhiéu truc trung gian hoic tau chay nhanh thi viéc tinh toan &p luc
riéng trén cac gbi da tré nén can thiét.

So d6 tinh todn hé tryc tyatrén nhidu gdi d& duoc thé hién nhu sau:
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P+ lp

[ [z In-o [n-1 n [n+1 [n+9

YA A Y\ AR T o A

= 0 1 2 n-2 n-1 n n+l n+2

Hinh 5: So d6 tinh phan lyc trén cac gdi d& caahé truc tau

Toan bo hé truc duoc coi nhu mot diam lién lién két ciing vitng vé6i nhau, tiét
dién déu nhau, mot dau chiu tai trong chan vit, dau kia tai bich néi véi méy chinh,
coi nhu ngam.

Tai trong caa hé truc gy ra phan luc trén cac gbi d& 1& mémen udn do trong
lugng chén vit P, vatrong lugng ban than hé truc g (KG/cm).

Nguyén tic giai bai toan ndy 1a dwa vao phuong trinh 3 mémen duoc thiét 1ap
cho dam lién tuc ndy. So do tinh todn duoc thiét 1ap tir so d6 b tri hé truc bo qua
khdi lwong céc bich.

Dé thuan tién cho viéc tinh todn nguoi ta thay tai trén doan céng sdn bing
mémen gbi Mo, con ngam B duoc giai phong va thay bang nhip gia dinh ., c6
chiéu dai bang khong (1., = 0), mot dau tya lén gbi n+1 va dau kia tyalén goi n+2
va goc xoay tai ngam (tai gdi n+1) bang khong (q = 0).

Céc budc tinh toan dugc thuc hién nhu sau:

- Phuong trinh 3 mdmen duoc viét cho truang hop tong quét (nhip n van+1):

I:na'n I:n+lbn+1

M +6

n n+1

=0

+2M (I, +1,,,)+M |, +6

n—lln n+1 n+l n+l

Trong do:

Fva Fn.q — Dién tich biéu ¢ mémen cho nhip nvan+1

a, va bpy, — Khoang céch tir trong tam caa dién tich biéu do trén dén gdi tya
ther n-1 van+1.

- Béi v6i mdi nhip nam ty do trén 2 gbi twa thi mémen uén cuc dai dugc xé&c
dinh:
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- Dién tich biéu dd modmen:

F,=2/3,M,=23,ql;/8=q/12]

Fn Fn+1 q
n-1 n n+1
2, i A l z
dn - bn an+i — bnu

Hinh 6: Dién tich biéu dd mdmen udn
- Khoang céch tir trong tAm dién tich biéu d6 dén céc gbi tua:
an=1n/2; bri1=ln41/2
- Thay Fp, Frs1 @, bner V30 phuong trinh 3 mdmen tong quét, ta co phuong
trinh co so:
Mol +2M (1, +10,)+ Ml = - a/4(2 +13,)
- Phuwong trinh 3 mémen viét cho tat ca hé truc:
+ Doi véi nhip 1 va2;
Mgl, +2M, (I, +1,)+ M,l, = - q/4(1 +13)
+ Doi véi nhip 2 va3:
M, +2M, (1, +15)+ Ml =- q/4(2 +12)
+ Ddi vé6i nhip nvan+1:
Moy +2M (1, +1) + Mol = - 0/4(5 +173,)
- Hé phuong trinh ¢ n+2 4n sb, nhung chi c6 n phuong trinh, thiéu 2 phuong
trinh dé giai. Vay dé giai hé phuong trinh trén ta phai 1ap 2 phuong trinh nita. Biéu
kién tai ngam B, goc xoay tai ngam (tai gbi n+1) bang khong (q = 0) va thiét lap
phuong trinh mdmen uén Mg tai dau cong son:
+ Phuong trinh cho géc xoay tai ngam B:

= ql r?+2 M I M B'I n+2

+ n+l* n+2 +

24EJ 6EJ 3EJ

q =0
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O day:
E —M6dun dan hdi ciavat liéu. Voi thép  E=2,41. 10° (KG/em?).
J—Mo6men quén tinh tiét dién truc; J=p/32. (d- d*) (cm®).
q— Trong luong don vi phan bé déu trén truc; q = p/4(d’—ddg (KG/cm).
d — buong kinh trong cua truc chén vit (cm).
+ Phuong trinh tinh Mémen uén tai gdi d& cudi cling cia dau cong son treo

chan vit vai tai trong Py

1-O:

& 12
|\/|0=-gF>V|p+qz0

Q

Trong do:
P, —Trongluong cuachan vit (KG).
l, - Khoing cach tir trong tdm ca chan vit dén trong tam gdi d& phialéa
ngoai cung (m).
lo,  — Chiéu dai doan cong x6n tinh tir trong tam gbi d& phia la ngoai
cuing dén mut nap xuyén dong hay mat dau ren dudi (m).
Giai tat ca cac phuong trinh trén ta s tim duoc tit ca mémen phan lyuc trén
céc gbi d& cuahé truc.
- Phan lyc trén céc gbi d& R, laténg phan luc tir trong luong riéng cua truc
Rqn Vaphan lyc cia momen Mpy:
Ri=Rgn + Rmn
MaRy= dln/2 + dlnea/2

VaRr, =M”'1I' Mo, Mn|+Mn+1

n n+l

Thay céc tri s Ry, Va Ry, V30 cOng thirc trén, cudi cling ta c6 cong thic téng
quét tinh phan lyc trén gbi bat ky nhu sau:

Rn :%_l_qlnﬂ_l_'vln—l_ Mn +Mn+l_ Mn

2 2 I I

n n+l

- Ap lyc riéng trung binh trén gi da:
P=R,/S (KG/cm?) vayéu ciu P <= [P
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Trong d6:  S:ladiéntich quy woc caagdi @6 S=d_L (cm’)
L: chiéu dai bac 16t gdi d& (cm)
ds: duong kinh truc chan vit (cm)

Thuc chét truc tya hoan toadn trén toan bo dién tich chiéu cia bac d. Vi vay

chang taldy giam di 10% so véi thuc té.
S=09d..L,

[P] : p luc riéng cho phép trén gbi d&

Déi voi bac babit vaddng thi [P] = 5 KG/em?

Bac gb va cao su thi [P] = (2,5 — 3) KG/cm?

Néu diéu kién trén khéng thoa man thi phai tang chiéu dai bac gbi d& hay
ting duong kinh ngdng truc lén.

Phurong phép tinh néu trén |a trong diéu kién tai tinh trong luong chan vit.
Tuy nhién qua thuc té cho thdy két qua tinh toan d& du dam bao do tin cay cho hé
tryc trong van hanh. Sy ma mon cac gdi d& van nam trong tiéu chuan vi thuc té
khdng bao gid &p luc trén gbi d& vuot quatiéu chuan cho phép.

2.2. TINH TOAN HE TRUC CHAN VIT TAU THUY THEO PHUONG
PHAP PHAN TU HUU HAN

Phuong phdp phan tir hitu han 1a phuong phdp bat ngudn tir tryc quan phan
tich két cau dan. Sau d6 duoc mé rong cho két cau khung, cac két cu lién tuc va
céc linh vyc khéc trong ki thuat. Ngay nay phuong phdp phan tir hiru han da phét
trién thanh phuong phép sd va la cong cu van nang khong thé thiéu khi giai quyét
céc bai toan ky thuat phuc tap.

Trong phan ndy ta chi &p dung phuong phdp phan tir hiru han dé tinh lyc cat,
momen udn vaphan luc gi 45 gay ratrén hé truc chan vit tau thay.

Dau tién ta can phai xac dinh rang: mé hinh tinh todn hé truc chan vit tau thay
dugc xem nhu 1a mot dam lién tuc chiu ubn, nén trong phan nay ta chi tap trung di
lam rd mot s van dé vé phan tir dam chju uén, hay néi cach khéc ta sé phan tich bai
toan dam chiu udn bang phuong phép phan tir hiru han dé tng dung trong tinh toan

phan lyc gbi d& cuahé truc.
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Dam latit ca nhitng két ciu co kich thugc theo mét chiéu 16n hon nhidu so
véi hai chiéu con lai.

Dam chiu udn chi chiu udn trong qué trinh 1am viéc. Nhu vay, dam chiu uon
c6 thé dugc md hinh hda béi nhirng phan tir mot chidu vatrén tat ca nhirng tiét dien
ciia dam c6 hai thanh phan noi lrc lalyc cat Q vamémen uén M.

Pé 1am rd trinh tu tinh todn mot hé truc chan vit tau thuy ta di phan tich mot
vi du: mot hé truc bao gdom mét truc chan vit tya trén hai gbi d&, md dun dan hoi

cua vat liéu truc ky hiéu la E, mémen quan tinh hinh hoc cua vat liéu ky hiéu & J

P
‘ I; /q

theo mo hinh sau:

Hinh 7: So d6 tinh phan luc gbi d& cua hé truc tyatrén hai gbi d&

Trinh tu cac budc thuc hién:
2.2.1. Roi rac hda két cau

Chiakét cau thanh céc phan tir, dbi voi két cau trén ta chialam bén phan ti:

\' Vo V3 Vg4 Vs
1 T 2 T 3 T 4
(=g Ca
o} 02 Oz s Os

Hinh 8: Roi rac hoéa két cau
2.2.2. Tinh matran dé cieng két cau.
- Matran d6 cing cé&c phan tir:

Tacd dang matran do cirng cac phan tr chiu udn nhu sau:
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él12 ol -12 61u

é 2 2L,l

< 6l 4| -6l 21°:
k,]=Ele i
°&12 -6 12 -6lu

e u
g6l 22 -6 423

Matran d6 cing cua tit ca cac phan tir trong dam déu c6 dang trén chi khac

nhau & chiéu dai phan tir |

- Matran d6 cung két ciu dugc hinh thanh tir matran do cing céac phan tir

bang cach cong tuong trng cac phan tir cia matran cd céc chi sb twong ng.

[K]= 4 [k.]

e=1

2.2.3. Tinh vecto tai két ciu.

- Xé&c dinh céc vecto tai phan tir:
Trong hé dam caahé truc chan vit chi ¢6 hai thanh phan ngoai luc do l&

trong luong caa chan vit P, valuc phan b do tai trong ciia ban than truc gy nén g,

do d6 chi co phan tar mot 1a co thém thanh phan P, con céc phan tir con lai déu cé

dang chung nhu sau:

-ql/2 -ql /2
C .
ql.4/12 -ql,4/12

-Ghép céc vecto tai phan tir ¢é duoc vecto tai két cu.

1FyLo
Mz
iFy2i
_imz2
_ Mz
S
I Mz3l
| |
i Fydi
t Mz4),

{f}

Trong d6 Fyi, Mzi 1alwc vamdmen ubn dugc quy vé hai diu mit cua phan tir.
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2.2.4. Giai phwong trinh két ciu.

- Hé phuong trinh két cu:

[K]{u}={f}

Trong d6 u lacéc thanh phan chuyén vi caa hé.

- Ap diéu kién bién: Trong budc ndy ta di x&c dinh céc chuyén vi bj triét tiéu
bai lién két caah¢.

Cu thé trong vi du trén: v3 = v4=Vv5=0gs= 0

Tir d6 tadi x6a cac hang caa hé phuong trinh két cdu tuong tng véi chuyén
vi bing khéng.

- Giai hé phuong trinh két cAu sau khi d& 4p diéu kién bién.
2.2.5. Tim ndi lwc trong cac phan tir.

Trong phan nay ta di xéc dinh gid tri mdmen uén va phan luc tai cac diém
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Chwong 3
LAP CHUONG TRINH TiNH TOAN, THIET KE HE
TRUC CHAN VIT THEO YEU CAU QUY PHAM

3.1. LUA CHON VA GIOI THIEU NGON NGU LAP TRINH

Ngén ngir |ap trinh dugc sir dung trong chuong trinh bao gom: Visual Basic
6.0 va Delphi 6.0.

Visual Basic lamot ngdn ngir 1ap trinh hd tro nhiéu trong thiét ké giao dién la
mot dang ngdn ngit 14p trinh huéng ddi tuong, dua trén nén caa Microsoft nén kha
than thién, dé tiép can va duoc hd tro rat nhidu tinh nang wu viét. Va ciing chinh vi
ly do d6 nén nd duoc st dung khé rong réi va phd bién déi véi céc lap trinh vién.
Trong chuong trinh ndy thi Visual Basic duoc sir dung nhu [amét cong cu cha yéu.

Delphi 1angén ngit 1ap trinh ciaa héng Borland, tién than caatap doan Inprise.
Ngon ngir 1ap trinh Delphi x8y dung trén nén Pascal, phét trién ngdn ngir Pascal
theo hudng ddi tuong, nd gidng nhu Pascal nhung 1a Pascal huéng dbi tugng. So o
tdi chon ngdn ngir ndy dé viét cho phan tinh toan &p luc gbi d& theo phwong phép
phan tir hitu han 1a vi theo phuong phdp ndy thi co rat nhiéu ma tran dong, ma
Delphi lai rat quen thudc véi hau hét moi nguoi (vi giéng Pascal) véi toi ciing vay
do da duoc tiép can tir rit som.
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3.2. XAY DUNG SO PO THUAT TOAN CHO CHUONG TRINH
DPé dé dang hinh dung chiing t6i xdy dung so dd khdi caa cac budéc 1ap trinh

nhu sau:
Dir liéu dau vao
\ 4 \ 4
buong kinh truc buong kinh truc buong kinh truc
trung gian tinh toan chan vit tinh toan day tinh toan
. Chon duong
Chon duong kinh truc
kinh truc v___chanvit
trung gian Nhap ko,
=0 G20 !
—1 KiémtraG Kiém trabén vakét luan
, T3 | pppTHH
Nhap kigvab Tﬁ men y |
Tinh ;oén va Taotaptin
R Kiém trabén ’ xuat file du’.lle_:u
vakét luan ketiuatxt testh e.txt
Goi Goi taptin
Autoqcad,\ Delphi.exe
V? bicu df’ Nhap dong Iénh
momen uon v “ teSth |en
Tinh todn xuét rafile:
testfil efinish.txt

Chu thich: - G: trong luong cia bich néi.

- b: khoang céch tir bich ndi dén tam gdi d& phialé cuadoan truc.

- kig: hé S5 duy trix sirc bén cuatruc trung gian.

Koy hé sb du trir sitc bén ciiatruc chan vit.
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-Dir liéu dau vao bao gom céc thdng sb sau:
+H : Cong suat dinh mirc cia may chinh.

+N : Toéc do quay caatryc & cdng suat dinh mic.

+F; 1 Hé s tly thudc vao dong co chinh.

+k; :Hé sd ké dén dic diém cuatryc.

+Kag :HE sb lién quan dén vat lidu truc trung gian.

+To : Gi6i han bén kéo danh nghia caa vat liéu truc trung gian.
+ Ky 1 hé sd truc rong truc trung gian.

+ T, : Gi6i han bén kéo danh nghia cua truc day.

+ Ky 1 Hé sb truc rong cuatruc day.

+ Kaoy : Hé s lién quan dén vat liu truc chan vit.

+Ts  : Gigi han bén kéo danh nghia cua vat liéu tryc chan vit.

+ Kq 1 Hé s truc rong truc chan vit.

+k, :Hé s lién quan dén thiét ké tryc.

+T  : Lyc day caachan vit.

+0yg - Ung suat chay caavat liéu tryc trung gian.

+ Lmax : Khoang céch |6n nhit gittahai géi d& caatruc trung gian.
+G : Trong lugng cuabich néi.

+e :Heésdkédénudn.

+ de : Ung sut chay caavat liéu truc chan vit.

+1, :Khoang céch tir trong tam chan vit dén gbi d& 0 (géi d& cudi cling
phiala).

+1o : Khoang céch tir dau mit truc dén gbi da 0.

+ P, : Trongluong ciachan vit.

+g :Tronglugngriéng caavat liéu lam truc chan vit.

+E :M&dun dan hoi cuavat liéu 1am tryc.

+n 1S4 luong gdi do cuaca hé tryuc.

+ T, : Gi6i han bén kéo danh nghia cua vat liéu 1am bu I6ng.

+D : Duong kinh vong tron di qua tam bich ndi.
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+m : Sb bu 16ng tai bich néi.
+1(i), L(i): Céc khoang céch giira cac gdi d& va chiéu dai bac gbi do hé truc.
- Cong thic tinh: d& duoc trinh bay trong phan 2.1.
3.3. THIET KE GIAO DIEN VA VIET CODE CHO CHUONG TRINH
3.3.1. Thiét ké giao dién
Céac form giao dién trong chuong trinh:

Form chinh:

e L2

File Tinhtoan Dohoa  Thoat

;jStart”J o 85O |J Teste. | @ e | @oecu.. | @noro.. [[omam .. [§HLD*BVE 1
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Form nhap liéu:

i Lhuand s dfiin vites
CArg aLET Al reme da vy Shink
1 0= Inedreh e = A 0 T
I %= 1, At AR rG ST AT
12+ = Az AT A
st L BrLs ey 5 3
A b I el T R o[ i [ R
150 ka2 BGOSR AT B 5 s
1% 33 7uz Grg o In ggian:
G b s beolsr 0w i e G e sy
12 28 uzdrg o 25y
WL R us ot 2l
He 58 A A At

e

Gid bz kol e e G e B o b
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Form tinh dwang kinh vakiém trabén truc trung gian:
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Form tinh dwang kinh va kiém tra bén truc chan vit:

W, TLIe choen vE B =1 X

rEwE g Llah tene ehdos i hidanl trA bt e eh| a vt

Hx o At ans winetsoraakirv L ¥

LR T L L A R R

Eodng B och-ns ahdin vl = ok oo I"H mm
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S it tinh cofn e bk bue eldin vt

rlrtng kinh fege chdn vit »4 kicm tra bEn @i didng kinh déd chon
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Form tinh dwong kinh truc day:
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Form tinh khép néi va chiéu day mit bich
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Form tinh va xuat két qua tinh &p luc riéng gbi d& giai bang
phwong trinh 3 mémen:
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goi:

"' =t whawnnn Fiinh’, Daphlane

v w—w=T AW UAN TOT BHT EP—a— v

=l DIHI THiaH LUCS Gad B0 T ITWC CllAH UIT INED PHUOHG DAk T4iaH TU UL [IAH

CONIm= I5. TRAH GIA THAI

HUIH: FHOM HIAK EHOH — EHI — THIIS DO HD THHY HilN

ILIFS AHTT — BHIAN G0

* llwong den:

w pefiff

E Rl B & | =] wmind &l ] e me] A

| b=



-37 -

Form xuat két qua tinh phan lwc gdi d& giai bang phwong phap
phan tir hiru han:
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X uat ban vé& biéu d6 mémen udn trong churong trinh Autocad 2000:
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3.3.2. Viét code cho chwong trinh: (dugc trinh bay cu thé & phan phu luc)
3.4. CHAY THU VA HOAN THIEN CHUONG TRINH

3.4.1. Giéi thiéu chung vé con tau dwec dung tinh kiém tra chwong trinh

3.4.1.1. Xudt xzr: Tau Cam Ranh |, s6 phan cip: VR 821264, latau vé thép,
két cau han. Cong dung: lai dit cac phuong tién noi khéac. Tau lip mot méy chinh
8NVD-26-A2, Ne = 400hp, n = 750 vong/phut.

3.4.1.2. Ving hoat dgng va cap tau: Hoat dong trén vang bién tuong duong
véi cip * VRH 111, Tau kéo va (*) VRM cua“Quy pham phan cip va doéng tau bién
Vo thép — 2003".

3.4.1.3. N§gi dung thiét ké: thiét ké hoan cai thay may chinh cii bang hai may
chinh méi, ¢ cong suat mdi méy Ne = 400hp.

- Tinh toan thiét ké lai hé truc chan vit, chan vit

- Tinh nghiém vatrang bi thém (néu can) céc trang thiét bi budng may.
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- Tinh céc hé théng lién quan: Hé théng nhién liéu, dau nhon, hit khd, ciru

hoa,...

3.4.1.4. Sir dung qui phgm tinh toan: ” Qui pham phan cap vadong tau bién

vo thép nam 2003”
3.4.1.5. Thoi gian hogt dgng trén bién: 70 gio

3.4.1.6. Kich thuwdc co ban cua tau:

- Chiéu dai |6n nhat Lmax =21,50 m
- Chiéu dai tinh toan Ltk =20,50 m
- Chiéu rong lon nhat Bmax = 6,15 m
- Chiéu rong thiét ké Btk = 590 m
- Chiéu cao man H = 260 m
- Chiéu chim trung binh T = 1,90 m
3.4.1.7. Trang thiét bi déng luc:
1. May chinh:

Maéy chinh ciatau 1202 may CATERPILLAR do M san xuit, 1a
dong co 4 thi, gdm 6 xi lanh dang mét hang thing dung, duoc khai
dong bang dién, dao chiéu quay bang hop sd.

Ky hiéu: CATERPILLAR

Cong suit dinh mirc méi méay Ne = 400hp

Vong quay dinh muc n = 1800 v/ph

buong kinh xi lanh x hanh trinh piston: 137x165 mm

Suét tiéu hao nhién lisu méy chinh:g. = 170 g/hp.h

Suét tiéu hao dau nhon : 3,2 g/hp.h + 10%

2. Céc thiét bi gan trén méy va kém theo may:

Bom lam mét vong ngoai tau
Bom nudc lam mét nude ngot
Bom diu nhon kiéu banh rang
Binh sinh han nuéc ngot

Binh sinh han dau nhon hop sb
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- Binh sinh han dau nhon méy chinh
- Bomcip nhiénliéu
3. Hop sb
Ty sb truyén : | = 4,0/I
Mot hop sb quay phai vamot hop sd quay tréi.
3.4.2. Céc théng sb dau vao caa chwong trinh
- Cong suit dinh mirc cia méy chinh: H = 299,334 KW.

- Téc @6 quay cuatruc chan vit & cdng suat dinh mic: N = 450 v/ph.

- Vat liéu lam truc chan vit: Thép cacbon — FSB5.
- Gi6i han bén kéo danh nghiacuavat liéulamtruc: Ts=540.000.000 N/m?.
- Hé sb lién quan dén thiét ké truc: k,= 1,26.
-Ung SUAt chay cuavat liéu lam truc chén vit: d. = 270.000.000 N/m?.
- Trong luong cua chén vit: P,= 1680 N.
- Trong luong riéng cuavat liéu lam truc: g=93113,14 N/m?.
- Ap suit cho phép ¢ 6 d& truc chan vit: [F] =200.000, 250.000 N/n-
- Chiéu dai bac truéc: L= 0,266 m.
- Chiéu dai bac sau: L=0,533 m.
- Cac kich thugce cua hé truc: 1,=0,55m
[,=0,68 m
[1=4,2m
[,=0,75 m.
- Gidi han bén kéo danh nghia caa vat liéu 1am bu 16ng: T,=590.000.000 N/m?.
- Puong kinh vong tron di quatam khép néi: D=305 mm.
- Sb bu 6ng tai khap néi: m=8 chiéc.

3.4.3 K ét qua do chwong trinh dwara
- de=101mm.
-Chon ds=110mm.
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- Bang tinh bu 16ng khép ndi va chiéu day mat bich:
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K ét qua tinh &p luc riéng gbi dé theo phwong trinh 3 mémen
- Tai trong phan b trén mot don vi chiéu dai hé truc: g = 745,63 N/m.
- Mémen udn tai gbi do 0: M(0) = -1096.39 Nm.

- Mémen uén tai gbi d& 1: M(1) = -970,612 Nm.

- Mémen udn tai bich ndi: M(B) = 432,879 Nm.

- Phan lyc tai goi d& 0: R(0) = 3782,805 N.

- Phan lyc tai gdi d& 1: R(1) = 3686,818N.

- Phan lyc tai ngam: R(B) = -1591,709 N.

- Ap lyc riéng trén gdi d& 0: P(0) = 143647,175 N/m?.

- Ap lycriéng trén géi d& 1: P(1) = 69869,69 N/m?.

- Két luan: Gi @& |am viéc tin cay.

- Biéu @& momen udn:

p
M(2)=433 Nm
MC0)=-1096 Nm M(D=-971 Nm
Két qua tinh lwc cat, mdmen udn, phan lwc gbi d& bang phwong phép phan tir
hitu han
Cac nut:
Ix= 0.000 m
2x= 0.130 m
3x= 0.680m
4x= 4900 m
5x= 5.600 m

Céc phin ti:

1(1 2) E=2410 MPa Iz= 0.00 m4
2(2 3) E=2410 MPa Iz= 0.00 m4
3(3 4) E=2410 MPa Iz= 0.00 m4
4(4 5) E=2410MPa Iz =0.00 m4
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Dang lién két:

Nit 3: Goi dd
Nt 4: Goi d3
Nut 5: Ngam

Tai:

Trong lugng chdn vit Pv= -1680 N

Trong lugng trén don vi chiéu dai cda phan ti 1:q=
Trong lugng trén don vi chiéu dai clia phan tir 2:q=
Trong lugng trén don vi chiéu dai cda phan ti 3:q=
Trong lugng trén don vi chi€u dai cda phan tk 4:q=

Chuyén vi nit (mm,rad):

Nuat Do vong Go6c xoay
1-23578216.00588357281.834040
2-16134140.40846057202.977800
3 0.000000-27394.031120

4 0.00000048600.645299
5 0.000000 0.000000

Noi luc trong c4c phan tir (N,N.m):

1 1Qy= 0 Mz= 0
2Qy= -97 Mz= -6
2 2Qy= 1777 Mz= -6

3Qy= -2187 Mz= -1096
3 3Qy= -1598 Mz= -1096

4Qy= -1549 Mz=  -992
4 4Qy= -2321 Mz=  -992

5Qy= 1799 Mz= 450

Phén luc lién k&t (N,N.m):
Nut3: Ry= 3785

Nut4: Ry= 3870
Nut5: Ry=-1799Mz= 450

-746 N/m
-746 N/m
-746 N/m
-746 N/m



THAO LUAN VA PE XUAT Y KIEN

THAO LUAN KET QUA
v Két qua tinh dwong kinh truc chan vit

TT| Dailwengtinh KAy Ponvi | Céch xac dinh ert q.uxa du’ch Ketqua c\ua
hiéu bang kiem duyét |chwong trinh
1 | Cong suit truyén H KW Theo may 294.334 294.334
Vong quay truc
g | VON QU U N | rpm | Theomay 450 450
chan vit
3 He o lién quan to K Quy pham 1.26 1.26
A . .
TK truc 2 Y I
Gisi han bén kéo )
4\ o Ts | N/mm Quy pham 540 540
cuavat liéu truc
5 | Hé sb truc rong K Quy pham 1 1
\ " Hae 560 ¢
6 [buongkinhtruccv | ds mm |10k, 3 N &rere0sK 101.53 101

v Két qua tinh bu I6ng khép nai va chiéu day mit bich

. K ét qua dwoc |Két qua cia
] Ky , A - Lz -
TT| Hangmuctinh hiau Ponvi | Congthirctinh Piang kiem  chwong trinh
¢ duyét
1 | Gi6i han bén kéo
danh nghia ciia Ts | N/mm? Quy pham 540 540
vat liéu lam truc
2 | Gi6i han bén kéo
danh nghiacaavat| T, | N/mm? Quy pham 590 590
ligu 1am bu 16ng
3| Hesophuthuoe | Quy pham 87 87
a
dong co 1 y phe
4 | buong kinh truc
hanvitkhi k=1 | d Fk, | 0K 70 1081 70.08
C 1 1= s 1K1 (T. +160).N . .
vaK=1
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5 | buong kinh vong
. R D mm Theo catalouge 305 305
tron di quatam
6 | S6 bu l6ng tai g
L m Chiéc | Theo catalouge 8 8
khép noi
7 \ . 3
buong kinh bu d; (Tg +160
rong Kini ¢ g | mm | 065 %100 g o 8.409
|6ng khap noi mD.T,
8 | Chiéu day mat
fIeu deyma Sa| mm Chon > db 35
bich khap noi
9 | buongkinh ¢ truc| dct mm Chon 113
v Két qua tinh kich thwéc &o boc truc
" Hnh Ky Bon vi |Cona thie tinh Két qua duwgc | Két qua cia
ang muctin hiéu ' g Ping kiém duyét|chwong trinh
1 | Chiéu day 4o boc
LAY OBOC | s | mm | 003.ds+75 10.8 10.8
truc
2 | buong kinh ngoai
Puong KIMAGOA | gy | mm | det+2.5ab 1346 1346
ao boc truc
v Két qua tinh toan dao dong ngang
Kr D A > A > >
TT Hang muc tinh }/ a.n Cong thirc tinh lfet q.uxa du’ch et qua c\ua
higu | vi Ping kiém duyét |chwong trinh
Khoang cach I6n .
1 | ARG EAION 1y em | Theo b tri 420 420
nhat gitraha goi do
buong kinh truc
2 1{0 g i ds | cm | Theo tinh toan 11 11
chan vit
V ong quay truc
3 R 9‘,‘ i N | rpm| Theo catalouge 450 450
chan vit
N . 12,08.d..10°
4 |Vongquay téi han | ng | rpm ins 753.3 753.288
. (n, - N).10
5 | Hé so du luong K % TN 6.7397 6.74
Hé s du lwong cho
6| ¢ > Ariond K | % Chon 30
phép
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v Két qua tinh &p luc tadc dung 1én goi d&

al lwgng so snh

M&men tai cac

Phan luc tai cac

Ap lwc tai cac

K ét qui tinh g6i d& (Nm) gbi d& (N) g6i d& (N/m?)
) Mo=-1096.39 | Ry= 3782.80 Po= 143647.175

Két qua dugc bang

- M.=-970.612 |R;=3686.81 P, = 69869.69
kiém duyét

M, = 432.879 R,=-1591.71

Két qua chuong trinh | Mg=-1096.39 | Ry= 3782.805 Po= 143647.175
(phuong trinh 3 M.=-970.612 | R,=3686.814 P, = 69869.69
momen) M, = 432.879 R,=-1591.709

Két qua chuong trinh | M= -1096 Ro= 3785
(phuong phép phante | M, =-992 R, = 3870
hitu han) M, = 450 R,=-1799

Qua thoi gian thar nghiém churong trinh, c6 thé két luan duoc rang két qua

cho rala kha chinh xac so véi viéc tinh todn duoc thuc hién mot cach tha céng. Vi

vay phan mém ndy c6 thé duoc sir dung dé thirc hién mot sb cac budce tinh phirc tap

ma trugc ddy nguoi thiét ké phai tén rat nhiéu thoi gian dé thuc hién.

Giira két qua tinh theo phuong phép phan ti hitu han va phuong trinh ba

momen co sy chénh léch nhung khéng nhiéu khoang 5 %.Vi thé cd thé két luan

rang sai s gitta hai phuong phép tinh cd thé chip nhan duoc va két qua ma chuong

trinh duaralatuong doi tin cay.

Tuy vay chuong trinh con mét vai han ché nhu:

- Van churakiém soét hét dugc mot sd 18i deburg cua churong trinh

- Chuong trinh khdng sir dung mét ngdn ngit 1ap trinh doc 1ap ma phai két

hop véi Delphi cling phan mém A utocad.
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PE XUAT Y KIEN

Tréi quathoi gian thuc hién dé tai t6i gap khdng it khd khan mic du da tiép
cin voi méy tinh khd som. Do vy t6i c6 dé xuat nhu sau:

- Nhitng dé tai co lién quan dén 14p trinh nén giao trude cho sinh vién co kién
thirc khé tot vé 1ap trinh dé sinh vién co thoi gian dé nghién ciru nhu vay thi chuong
trinh hoan thanh s& duoc hoan thién hon. Vi nguai 1ap trinh khdng nhitng chi phai ndm
virng ly thuyét, phai thuc hién thao tac tinh ton bang tay nhiéu 1an méi cd thé duara
thuat todn mot cach chinh x&c rdi méi tién dén 1ap trinh dic biét 1a véi nhitng bai toan
phtrc tap.

- Can phai tao diéu kién cho sinh vién tiép xdc véi may tinh nhidu hon dic biét
|a céc ngdn ngir 1ap trinh va cac phan mém tng dung vi nhu cau cia cong viéc sau nay
doi hoi nguoi k§ s phai c6 nhitng k§ nang nhiéu hon vé méy tinh dé hd trg cho viéc
tinh todn nham tiét kiém thoi gian va cong sirc nang cao hiéu sudt 1am viéc do lanhu
cau chung cia xa hoi hién nay, thoi dai hién nay, mot thoi dai cua cong nghé théng tin

[én ngdi.
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PHU LUC

1. BANG TiNH TOAN CUA HE TRUC PUQC THU NGHIEM TREN PUQC
PANG KIEM DUYET:
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1.1. Giéi thiéu:

1. Xudt xa#: Tau Cam Ranh |, sb phan cap: VR 821264, latau vo thép, két cau
han. Céng dung: lai dit cac phuong tién ndi khéc. Tau |1ip mot méy chinh 8NVD-
26-A2, Ne = 400hp, n = 750 vong/phut.

2. Vung hogt déng va cdp tau: Hoat dong trén vang bién tuong duong véi
cip* VRH 111, Tau kéo va(*) VRM cua“Quy pham phan cip va dong tau bién vo
thép — 2003".

3. Ngi dung thiét ké: thiét ké hoan cai thay méy chinh cii bing hai may chinh
méi, c6 cong suit mdi may Ne = 400hp.

- Tinh toan thiét ké lai hé truc chan vit, chan vit
- Tinh nghiém vatrang bi thém (néu can) céc trang thiét bi buong méy.
- Tinh céc hé thong lién quan: Hé thong nhién liéu, diu nhon, hat khé, ciu hoa,...

4. Sir dung qui phgm tinh toan: " Quy pham phan cip vadong tau bién vo
thép nim 2003

5. Théi gian hogt déng trén bién: 70 gio

6. Kich thwdc co bdn cuatau:

- Chiéu dai |6n nhat : Lmax =21,50 m
- Chiéu dai tinh todn Ltk =20,50 m
- Chiéu rong lon nhat : Bmax = 6,15 m
- Chiéu rong thiét ké : Btk = 590 m
- Chiéu cao man ‘H = 260 m

- Chiduchimtrungbinh T 1,90 m
1.2 . Trang thiét bj déng luc:

1. May chinh:

- Méy chinh cuatau 1202 méy CATERPILLAR do M san xut, 1a
dong co 4 thi, gdm 6 xi lanh dang mét hang thang duang, dugc khoi
dong bang dién, dao chiéu quay bang hop sd.

- Ky hi¢u: CATERPILLAR

- Cong suat dinh mirc mdi may Ne = 400hp



- Vong quay dinh mac n = 1800 v/ph
- DBuong kinh xi lanh x hanh trinh piston: 137x165 mm
- Suét tiéu hao nhién liéu méy chinh:g. = 170 g/hp.h
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- Suit tiéu hao diu nhon

: 3,2 g/hp.h + 10%

2. Céc thiét bi gan trén méay va kém theo may:

- Bomlam mét vong ngoai tau

- Bom nudc lam mét nuéc ngot

- Bom dau nhon kiéu banh riang

- Binh sinh han nudc ngot

- Binh sinh han dau nhon hop sb
- Binh sinh han dau nhon méy chinh

- Bomcip nhiénliéu

3. Hop sH

Ty sb truyén : i = 4,0/1

Mot hop sb quay phai vamot hop sd quay tréi.

2. CAC BANG TiNH HE TRUC

2.1. PUONG KiNH TRUC CHAN VIT

] KY ] ] i ,
TT| PAI LUQONG TINH HIEU PON VI | CACH XAC PINH |KET QUA
1 | Cong suit truyén H kw Theo may 294.334
Vong quay truc i
2 N rpm Theom 450
chan vit P &y
3 Hé sb lién quan téi K Ouy pham 126
a .
TK truc 2 Y Phe
Gidi han bén kéo
4 | " ° Aa ] © Ts N/mm? Quy pham 540
caavat ligu
5 | Hé sb truc rong K Quy pham 1
. ’ [Hae 560 o
6 | buong kinh truc cv ds mm 100k, 2 N e 16OEK 101.53

Vit liéu ché tao truc |athép SF55, c6 giGi han bén kéoTs = 54 K G/mm?

Két luan : chon dudng kinh co ban cuatruc chanvit  ds= 110 mm.
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2.2. BULONG KHOP NOI VA CHIEU DAY MAT BiCH

TT HANG MUC TiNH KY HIEU| PON VI CONG THUC TINH KET QUA
Gi6i han bén kéo danh
p | o TR Ben R Ts | N/mm? Quy pham 540
nghia ciavat liéu lam truc
Gi6i han bén kéo danh nghia
p | IONNANDENKDCAMNNGNG = 2 Quy pham 500
cuavat liéu lam bu I6ng
3 | Hé sb phu thudc dong co =4 Quy pham 87
buong kinh truc chan vit 560.H.K
4 khi ky=1vaK=1 ds | mm R e | 70108
buong kinh vong tron di
5 e Ag J D mm Theo catalouge 305
quatam
6 | S6 buléng tai khop néi m Chiéc Theo catalouge 8
buong kinh bu 16ng khaop 3
70 d | mm | 065 9:Us*160) | g 410
noli mD.T,
Chiéu day mit bich khé
g | -y me Pl sa | mm Chon > db 35
noi
9 | Buong kinh ¢ truc dct mm Chon 113
K ét luan: Chon
DPuong kinh bu 16ng bich néi: db = M24
Chiéu day khép néi truc :Sa =35
2.3. TINH KiCH THUOGC AO BQC TRUC
1 | Chiéu day o boc truc Sab | mm |0,03.ds+7.5 10.8
2 buong kinh ngoai a0 boc truc | dab mm | dct+2.Sab 134.6
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2.4. TINH TOAN DAO PONG NGANG

TT HANG MUC CHINH K.HIEU| P.VI | CONG THUC TINH | K.QUA
K hoang céach [6n nhit gitta .
p | hoang cachionnnat gia Low | cm Theo bé tri 420
hai goi do
2 | Buong kinh truc chan vit ds cm Theo tinh toan 11
3 | Vong quay truc chan vit rpm Theo catalouge 450
N . 12,08.d4.10°
4 | Vong quay téi han Nh rpm ins 753.3
5 | Hé sb du luong K % (”f'“l\'l\')'lo 6.7397
6 | Hé sb du lugng cho phép [K] % Chon 30
25.APLUC TAC DUNG LEN GOI PO TRUC
2.5.1. Cac théng sé ban dau dé tinh toan:
L = 563cm
Lo = 68 cm
La = 55 cm
L1 = 420cm
L2 = 75 cm
Trong lugng chanvit G = 168 KG
Tai trong phanbd q = (.d*J4).ILy = 0.74563 KG/cm

2.5.2. Tinh mdémen tai cac gai do:

M dmen udn tai gbi d& O:

2

& I
MO: - chv.Ip-i-%'q

*= -10963.9 KG.cm

Hé phuong trinh 3 mémen cho céc gdi do

Mo.lp + 2.M1(|1+ |2) + Mo, = - Q/4(|13 +|§)

M]_.Iz + 2.M2.|2

=-q/4l
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Giai hé phuong trinh ta duoc
M,=-9706.12 KG.cm
M, = 4328.79 KG.cm
2.5.3. Tinh phdn luc tai cac goi do:
Gdi d3 O:
Ro = Gy + 0lo +Q.14/2 + (M1 = Mg)/l, = 378.280 KG
Géi do L:
Ry =qli/2+ql/2+ (My;—=Myj).l, + (M1 —Mpg)/l; = 368.681 KG
Tai ngam:
Ry = qo/2 = (Mp=My)/l, = -159.171 KG
Téng &p luc trén toan bo hé truc :
YP=ql + Gy = 587.791 KG
Tong phan lyc trén cac goi
YR=Ry+ R; + R, =587.791 KG
2.5.4. Ap lyc 1én céac goi do:

Tai gbi 450 :
Sy =0.9.D1.Lo=205434 cm’
Lo=26.6 cm
ds=11 cm
P = Rd/So =1.436 KG/cm?
Tai gbi d& 1:
S1=0.9.D;.L, = 484,947 cm®
L,=533 cm
D,=11 cm
P, = RJ/S; =6.987 KG/cm?

Ap suat cho phép ¢ céc 6 @& truc chan vit:
[P] = 2+ 2.5 KG/cm?

Két luan : Bac truc 1am viéc an toan Py vaP; < [P]
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3. CODE CUA CHUONG TRINH
3.1. Khai béo bién toan cuc cia chwong trinh

Public H As Integer
Public tocdo AsInteger
Public F1 As Integer
Public k1 As Single
Public k3tg As Single
Public Tstg AsSingle
Public Ktg As Single
Public Tsday As Single
Public Kd As Single
Public k3cv As Single
Public Tscv AsSingle
Public Kcv As Single
Publict As Single
Public Utg As Single
Public Itg As Single
Public G AsSingle
Public heso As Single
Public Ucv As Single
Public Ip As Single
Public10 As Single
Public Pv As Single
Publicd As Single
Public E As Single
Public n As Integer
Public1(1 To 20) AsSingle
Public v(0 To 19) AsSingle
Public chuoil As String
Public M(0 To 20) As Double
Public chuoi2 As String
Public chuoi3 As String
Public g As Single
Public k2 As Single
Public dtg As Single
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Public dtgc As Single

Public dcv As Single

Public deve As Single

Public dday As Single

3.2. Khéi tao giatri cho cac bién dwec nhap & bang nhap liéu
option Explicit

DimbLoading AsBoolean

Dim bResetting As Boolean

DimiOldControls As Integer

Dim colScroll  AsNew Collection

Private Sub combo3_click()

If Combo3.Text = "Thep 45" Then
nhan28.Visible = False
Combo4.Visible = False
Combo4.Text=0
nhan6(1).Visible = True
Txt3.Visible= True
dv3.Visible = True

Txt3.Text = 540000000

Elself Combo3.Text = "Vat lieu khac" Then
nhan28.Visible = False
Combo4.Visible = False
Combo4.Text=0
nhan6(1).Visible = True
Txt3.Visible= True
dv3.Visible = True

Txt3.Text=""

Else
nhan6(1).Visible = False
Txt3.Visible = False
Txt3.Text=0
dv3.Visible = False
nhan28.Visible = True
Combo4.Visible = True

End If
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End Sub

Private Sub combo5 _click()

If Combo5.Text = "Thep 45" Then
nhan29.Visible = False
Combo8.Visible = False
Combo8.Text =0
nhanl2(1).Visible=True
Txt7.Visible= True
dv16.Visible= True

Txt7.Text = 540000000

Elself Combo5.Text = "Vat lieu khac" Then
nhan29.Visible = False
Combo8.Visible = False
Combo8.Text =0
nhanl2(1).Visible = True
Txt7.Visible= True
dv16.Visible= True

Txt7.Text=""

Else

nhanl12(1).Visible = False
Txt7.Visible = False
Txt7.Text=0
dv6.Visible = False
nhan29.Visible = True
Combo8.Visible = True

End If

End Sub

Private Sub Commandl_Click()

Dim x As Integer

Dimi AsInteger

DimiTab AslInteger

DimiCount As Integer

Dim sFrame As String

Dim sCtlType As String

Dim sCaption As String



DimsVaue AsString

'khai bao cac thong so dau vao:

H = Txtl.Text

tocdo = Txt2.Text

If Combol.Text ="" Then
F1=0

Else

F1 = Combol.Text

End If

If Combo2.Text ="" Then
k1=0

Else

k1 = Combo2.Text

End If

If Combo4.Text ="" Then
k3tg=0

Else

k3tg = Combo4.Text

End If

If Txt3.Text ="" Then
Tstg=0

Else

Tstg = Txt3.Text

End If

If Txt4.Text ="" Then
Ktg=0

Else

Ktg = Txt4.Text

End If

If Txt5.Text ="" Then
Tsday =0

Else

Tsday = Txt5.Text
End If
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If Txt6.Text ="" Then
Kd=0

Else

Kd = Txt6.Text

End If

If Combo8.Text ="" Then
k3cv=0

Else

k3cv = Combo8.Text
End If
Tscv = Txt7.Text

Kcv = Txt8. Text

k2 = Combo9.Text

If Txt9.Text ="" Then
t=0

Else
t = Txt9.Text

End If

If Txt10.Text ="" Then
Utg=0

Else

Utg = Txt10.Text

End If

If Txt11l.Text ="" Then
ltg=0

Else

Itg = Txt11.Text

End If

If Txt12.Text ="" Then
G=0

Else

G = Txtl2.Text

End If

If Combo6.Text ="" Then
heso=0
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Else

heso = Combo6.Text
End If

If Txt13.Text ="" Then
Ucv=0

Else

Ucv = Txt13.Text
End If

Ip = Txt14.Text

[0 = Txt15.Text

Pv = Txt16.Text
d=Txtl7.Text

If Txt18.Text ="" Then
E=0

Else

E = Txt18.Text

End If

n = so.Text

If Combo3.Text ="" Then
chuoil =""

Else

chuoil = Combo3.Text
End If

chuoi2 = Combo5. Text
chuoi3 = Combo7.Text
‘Thuc hien trong Tabtrips
TabStripl.Visible = True
bLoading = True
i0ldControls = Controls.Count
iCount=1
ForiTab=1To2

If TabStripl.Tabs.Count < iTab Then
TabStripl.Tabs.Add

End If
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If TabStripl.Tabs.Count =1 Then
TabStripl.Tabs(1).Caption = " Chiedu dagi calic fioain truic"
sFrame = "Framel"

Controls.Add "VB.Frame", sFrame, Me
'Position the frame and set its properties.
With Controls(sFrame)
.Top = TabStripl.ClientTop + 150
Left = TabStripl.ClientLeft + 60
height = TabStripl.ClientHeight - 150
Width = TabStripl.ClientWidth - VScroll 1.Width - 120
.BorderStyle=0
Visble = False
.ZOrder (0)
End With
colScroll.Add 0, sFrame
Forx=1Ton
sCtlType = "Textbox"
sCaption ="Doan truc | " & CStr(x)
Cdl Controls. Add("VB.Labd", "Labd" & CStr(iCount), Controls(sFrame))
Load Label O(iCount)
Set Label O(iCount).Container = Controls(sFrame)
With Label O(iCount)
Visible=True
Width = 1000
.Top =200 + (x * 400)
.Tag=.Top
Left =100
height = 195
.Caption = sCaption
End With
Controls.Remove "Label" & CStr(iCount)
svaue=""
Select Case sCtlType
Case "Textbox"
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Call Controls. Add("VB.TextBox", "Text" & CStr(iCount),
Controls(sFrame))
Load TextO(iCount)
Set TextO(iCount).Container = Control s(sFrame)
With TextO(iCount)

Visible=True
Width = 1000
.Top =200 + (x * 400)
.Tag=.Top
.Left = 1500
.height = 315
.Text =sVaue
End With
Controls.Remove "Text" & CStr(iCount)
End Select
1Count = iCount + 1
Next
Controls(sFrame).Tag = x * 400
e TAB 2------mmmmmemme e
Else:

s AN

sFrame = "Frame2"
Controls.Add "VB.Frame", sFrame, Me
'Position the frame and set its properties.
With Controls(sFrame)
.Top = TabStripl.ClientTop + 10
Left = TabStripl.ClientLeft + 60
height = TabStripl.ClientHeight - 150
Width = TabStripl.ClientWidth - VScroll 1.Width - 120
.BorderStyle=0
Visble = False
.ZOrder (0)
End With
Forx=0Ton-1
sCtIType = "Textbox"
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sCaption ="Goi do " & CStr(x)
Call Controls Add("VB.Labd", "Labd" & CStr(iCount), Controls(sFrame))
Load Label O(iCount)
Set Label O(iCount).Container = Controls(sFrame)
With Label O(iCount)
Visible=True
Width = 1000
.Top =100 + ((x + 1) * 400)
.Tag=.Top
Left =100
height = 195
.Caption = sCaption
End With
Controls.Remove "Label" & CStr(iCount)
svValue=""
Select Case sCtlType
Case "Textbox"
Call Controls. Add("VB.TextBox", "Text" & CStr(iCount),
Controls(sFrame))
Load TextO(iCount)
Set TextO(iCount).Container = Control s(sFrame)
With TextO(iCount)
Visible =True
.Width = 1000
.Top =100+ ((x + 1) * 400)
.Tag=.Top
.Left = 1000
.height = 315
.Text =sVaue
End With
Controls.Remove "Text" & CStr(iCount)
End Select
1Count = iCount + 1
Next
Controls(sFrame).Tag = x * 400
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End If

Next
bLoading = False
TabStripl.Tabs(1).Selected = True
Call pUpdateScrollBar("Framel")
End Sub
Private Sub Command2_Click()
Dimi AsInteger
MAINMENU.Show
oldform.Hide
'tao giatri cho mang chieu dai doan truc I(i)
Fori=1Ton
I(i) = TextO(i)
Next
" Tao gi tri cho mang chieu dai goi do m(i)
Fori=0Ton-1
v(i) = TextO(i + n+ 1)
Next
End Sub
Private Sub Form_L oad()

TabStripl.Visible = False

End Sub

Private Sub Form_Unload(Cancel As Integer)
Set oldform = Nothing
End Sub
Private Sub TabStripl BeforeClick(Cancel AsInteger)
Dim sFrame As String
sFrame = "Frame" & CStr(TabStripl.Selectedltem.Index)
Controls(sFrame).Visible = False
End Sub
Private Sub TabStripl Click()
Dim sFrame As String
sFrame = "Frame" & CStr(TabStripl.Selectedltem.Index)
Controls(sFrame).Visible = True
Call pUpdateScrollBar(sFrame)
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End Sub

Private Sub pUpdateScrollBar(sFrame As String)

With Controls(sFrame)

If Val(.Tag) > Val(.height) Then
VScrolll.Visible = True
VScrolll.Max = ((Val(.Tag) - Val(.height)) / 400) + 1
bResetting = True
V Scroll1.Vaue = col Scroll (sFrame)
bResetting = False

Else

VScrolll.Visible = False

End If

End With

End Sub

Private Sub V Scroll1_Change()

Call pScroll

End Sub

Private Sub V Scroll1_Scroll()

Call pScroll

End Sub

Private Sub pScroll()

Dim sFrame As String

Dimx  Aslnteger

If bResetting Then Exit Sub

sFrame = "Frame" & CStr(TabStripl.Sel ecteditem.lndex)

col Scroll.Remove (sFrame)

colScroll.Add V Scroll1.Vaue, sFrame

For x = i0ldControls To Controls.Count - 1

If Controls(x).Container.Name = sFrame Then

Controls(x).Top = Val(Controls(x).Tag) - (VScroll1 * 400)

End If

Next

End Sub
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3.3. Tinh toan dwong kinh truc trung gian va kiém tra d bén truc
Private Sub Form_L oad()
Timerl.Interval = 100
End Sub
Private Sub Timerl Timer()
Dim x As String
DimY As String
x = Left(Label9.Caption, 1)
Y = Right(Label9.Caption, Len(Label9.Caption) - 1)
Label9.Caption =Y + x
End Sub
Private Sub Commandl1_Click()
Imagel.Picture = LoadPicture(" So do truc trung gian.jpg")
If chuoil = "Thep 45" Then
dtg=F1* k1* ((H/tocdo) * (560 / (Tstg/ 1000000 + 160)) * Ktg) * (1/ 3)
Elself chuoil ="Vat lieu khac" Then
dtg=F1* k1* ((H/tocdo) * (560 / (Tstg/ 1000000 + 160)) * Ktg) * (1/ 3)
Else
dtg = 100 * k3tg * ((H / tocdo) ™ (1/3))
End If
Textl. Text = Round(dtg, 0)
If G=0Then
Label6.Visible = False
Label7.Visible = False
Text4.Visible = False
End If
End Sub
Private Sub Command2_Click()
Dim x As Single
Dim xoan As Single
Dim uon As Single
Dim nen As Single
Dim Wu As Single
Dim Mu As Single
Dim uonnen As Single
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Dim gtg As Single

If Text2.Text ="" Or Text4. Text ="" Or Text5.Text ="" Then

MsgBox "Can phai nhap du cac thong so: -Duong kinh truc lua chon. - b, -
K", , "Thong bao!"

Else

dtgc = Text2.Text

Xx=(1-1/Ktg) " (1/4)

xoan = 3.65* 100000 * (H /0.736) / (tocdo * ((dtgc/10) ~ 3) * (1 - (x * 4)))
nen=121.27* (t/10)/ (((dtgc/ 10)* 2) * (1 - (x " 2)))

qtg=3.14/4* (((dtgc/ 10) ~ 2) - ((x * dtgc/ 10) ~ 2)) * d / 20000000
Wu=3.14* ((dtgc/ 10)* 3) / 32* (1 - (x " 4))

If G=0Then

Mu=qtg* ((Itg* 100)~2) /8

uon =Mu/ Wu

Else

Ra=qtg* (Itg* 100) / 2+ G/ 10 * Text4.Text/ Itg

Mu=((Ra- (G/10))*2)/(2* qtg)) + G/ 10* (Itg* 100 - Text4.Text * 100)
uon =Mu/Wu

End If

uonnen = uon + nen + 300

tonghop = (uonnen”™ 2+ 3* xoan”" 2) * (1/ 2)

k = Round((Utg / 100000) / tonghop, 3)

If k > Text5.Text Then

Text3.Text = "Hed soa doi trod souc bean K=" & k & " 16un hén hed soa dod
tr66 souc bean gidui hain lag" & Text5.Text & " neén voui fitdgng kinh fad
|6ia choin nho trean thi truic trung gian fialm balo bean."

Else

Text3.Text = "Hed soa doi trod souc bean K=" & k & " nhol hén hea soa
dod trod sbuc bean gidui hain lag" & Text5.Text & " neén voui fidGeng kinh
fad 16ia choin nhd trean thi truic trung gian khoang fAialim balio caan phali
tinh toaun vag |6ia choin laii."

End If

End If

End Sub
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3.4. Tinh toan dwong kinh truc chan vit va kiém trabén
Private Sub Form_L oad()
Timerl.Interval = 100
End Sub
Private Sub Timerl Timer()
Dim x As String
DimY As String
x = Left(Label 7.Caption, 1)
Y = Right(Label 7.Caption, Len(Label 7.Caption) - 1)
Label7.Caption=Y + x
End Sub
Private Sub Commandl1_Click()
Imagel.Picture = LoadPicture(" So do truc chan vit.jpg")
If chuoi2 = "Thep 45" Then
dcv =100 * k2* ((H / tocdo) * (560/ (Tscv / 1000000 + 160)) * Kev) ~ (1/3)
Elself chuoi2 ="Vat lieu khac" Then
dcv =100 * k2* ((H / tocdo) * (560 / (Tscv / 1000000 + 160)) * Kev) A (1/3)
Else
dcv = 100 * k3cv * ((H / tocdo) ™ (17 3))
End If
Textl.Text = Round(dcv, 0)
End Sub
Private Sub Command2_Click()
Dim x As Single
Dim xoan As Single
Dim nen AsSingle
Dim chung As Single
If Text2.Text ="" Then
MsgBox "Can phai nhap duong kinh truc lua chon.", , "Thong bao!"
Else
dcve = Text2.Text
Xx=(1-1/Kcv)™(1/4)
xoan = 3.65 * 100000 * (H/0.736) / (tocdo * ((dcvc/10) * 3) * (1- (x ™ 4)))
nen=121.27* (t/10) / (((dcvc/10) * 2) * (1- (x ™ 2)))
chung=heso* (nen™ 2+ 3* xoan”™2)~ (1/2)
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k = Round((Ucv / 100000) / chung, 3)
If k > Text4.Text Then
Text3.Text = "Hed sod doi tr6d souc bean K=" & k & " [6un hén hed soa d6d
|6ia choin nho tredn thi truic chaan vot fiadm balo bean."
Else
Text3.Text = "Hed soa doi trod souc bean K=" & k & " nhoQ hén hed soa
doo trod sbuc bean gidui hain lag" & Text4.Text & " nedn voui Bdang kinh
fiad |6ia choin nho tredn thi truic chaén vot khoang fialm balio caan phali
tinh toaun vag |6ia choin laii."
End If
End If
End Sub
3.5. Tinh toan dwong kinh truc day
Private Sub Form_L oad()
Timerl.Interval = 100
End Sub
Private Sub Timerl_Timer()
Dim x As String
DimY AsString
x = Left(Label5.Caption, 1)
Y = Right(Label5.Caption, Len(Label5.Caption) - 1)
Label5.Caption =Y + x
End Sub
Private Sub Commandl_Click()
dday =F1* 1.1* ((H/tocdo) * (560 / (Tsday / 1000000 + 160)) * Kd) ~ (1/ 3)
Textl.Text = Round(dday, 0)
MsgBox "Phan kiem tra ben cho truc day la khong can thiet”, , "Thong bao"
End Sub
3.6. Tinh bu 16ng khép ndi va chidu day mit bich
Private Sub Command1_Click()
Dim zxc As Double
te2. Text = Th/ 1000000
te5.Text = dk * 1000
te6.Text = shl
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te3. Text = F1

tel.Text = Tscv / 1000000

zxc = H / ((tel.Text + 160) * tocdo)

ted. Text = Round((F1 * (560 * zxc) ~ (1/ 3)), 3)

te7.Text = Round(0.65 * (te4.Text ~ 3 * (tel.Text + 160) / (sbl * dk * 1000 *
te2.Text)) » (1/ 2), 3)

End Sub

Private Sub te8 _Change()
Tell. Text = te8.Text
End Sub
3.7. Tinh kich thwéc &0 boc truc va dao dgng ngang
Private Sub Commandl_Click()
dcvc = chanvit. Text2. Text
Textl.Text = 0.03 * dcve + 7.5
Text2.Text = Form1.te9.Text + 2 * Textl.Text
End Sub

Private Sub Command2_Click()
Dim max As Single

max = |(1)
Fori=2Ton

If 1(i) > max Then
max = (i)

End If

Next

Text9.Text = max * 100

Text10.Text = dcve/ 10

Text1l.Text = tocdo

Text12.Text = Round(12.08 * Text10.Text * 1000000/ (Text9.Text " 2), 3)
Text13.Text = Round((Text12.Text - Text11.Text) * 10/ Text1l.Text, 3)
End Sub
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3.8. Tinh giatri ap lwc riéng géi d& (Phwong trinh 3 mémen)
Private Sub Commandl1_Click()
Dim fso As New FileSystemODbject
Dim txtfile As TextStream
Dim kt As String
Dim c AsDouble
Dimi AsInteger
Dimj AsInteger
Dimw As Double
Dim g AsDouble
Dim z AsDouble
Dimt AsDouble
Dim x AsDouble
kt=""
ReDim R(n) As Double
ReDim s(n) As Double
ReDim p(n) As Double
ReDim momen(x) As Double
Set fso = CreateObject(" scripting.filesystemobject™)
Set txtfile = fso.CreateT extFile("ketqua.txt”, True)
ReDima(1 Ton, 1 Ton) AsDouble
ReDim b(1 To n) AsDouble
dcvc = chanvit. Text2. Text
q=(3.14/4) * ((dcvc/1000) 2 - ((deve/ 1000) * ((1-1/Kev) M (1/4)~2)* d
M@O)=-(Pv*Ip+(q*1072)/2)
'‘Nhap matran a

Fori=1Ton-1
ali,i)=2* (@) + 131 + 1))
Next

Fori=2Ton-1
a(i,i-1)=I()

Next

Fori=1Ton-1
aii,i+1)=I(i+1)

Next
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an,n-1)=4

ain,n)=8

'‘Nhap matran b

b(1)=-(q/4)* (1) 3+I1(2)~3)-M(0) * I(1)
Fori=2Ton-1

bi)=-q/4* (I({)*3+I(i +1)"3)

Next

b(n) =-q* (I(n) " 2)

‘Gial he phuong trinh theo phuong phap Gauss

Fori=1Ton-1
Forj=i+1Ton
c=a(j,)/al,i
Fork=1Ton

a(j, k) =a(j, k) - c* a(i, k)
Next

b(j) = b() - ¢ * b(i)

Next

Next

M(n) = b(n) / a(n, n)

Fori=n-1TolStep-1

c=0

Fork=nToi+1Step-1

c=c+a(,k)* M@ +1)

Next

M(i) = (b(i) - ¢) / a(i, i)

Next

' Xac dinh phan luc goi do
RO)=(Pv+qg*10)+qg*I1(2)/2+ (M(1) - M(0)) /1(2)
Fori=1Ton-1
Ri)=q*I()/2+q*I(i+21)/2+M(@(-21)-M@))/I{)+ M@ +21)-M(@)/1(1+12)
Next

RiN)=q* (I(n)/2)+(M(n-1)-M(n)/I(n)

‘Tinh ap luc tren goi do:

Fori=0Ton-1

(i) = (deve / 1000) * 0.9 * v(i)
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p(i) = R() / s(i)

Next

'Viet thanh mot file text

txtfile WriteLine (" Tinh aup |Gic riedng trean cauc goa fidd hed
truic baeng phdong trinh 3 momen")

txtfile.WriteLine ("")

txtfileWriteLine (" * Cauc thoang soa fiaau vago:")

txtfile WriteLine (" - Soagoai 160 culahedtruic:” & n & kt & "goa.")
txtfile WriteLine (" - Kich th6ouc chieau dagi culia heatruic:")
txtfileWrite (" Ip="& Ip& "m," & kt & "lo="& |0 & "m," & kt)
Fori=1Ton

txtfileWrite (" 1"& i & "=" & I(i) & "m," & kt)

Next

txtfile.WriteLine ("")

txtfile WriteLine (" - Troing |66ing chaén vot: Pv=" & Pv & kt & "N.")
Fori=0Ton-1

txtfile WriteLine (" - Chieau dagi baic fi60 taii oA 66" & kt & i & ":" & kt
&"L" &1 &"="& kt & v(i) & kt & "m." & kt)

Next

txtfile. WriteLine ("")

txtfileWriteLine (" * Keat qual:")

txtfile WriteLine (" - Tali troing phaén boa tredn moét fidén vo chiedu daai
truic: g=" & Round(q, 3) & kt & "N/m.")

txtfile.WriteLine ("")

Fori=0Ton-1

txtfileWriteLine (" - Momen uoan taii goai 66" & kt & i & ":" & kt &
"M"&"("&I&")" & "=" & kt & Round(M(i), 3) & kt & "Nm.")

Next

txtfileWriteLine (" - Momen uoan taii ngagm (bich nod voui maty
chinh):" & kt & "M(B)=" & kt & Round(M(n), 3) & kt & "Nm.")

txtfile. WriteLine ("")

Fori=0Ton-1

txtfileWriteLine (" - Phaln |&ic tredn goai 60" & kt & i & kt & "R" & "("
&i&")"&"="& kt & Round(R(i), 3) & kt & "N.")

Next
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txtfile WriteLine (" - Phaln I6ic taii ngagm” & kt & "R(B)=" & kt &
Round(R(n), 3) & kt & "N.")

txtfile. WriteLine (")

Fori=0Ton-1

txtfileWriteLine (" - AUp I8ic riedng tredn goa 06" & kt & i & kt & "P"
&"("&1&")" &"="& kt & Round(p(i), 3) & kt & "N/m2.")

Next

txtfile.WriteLine ("")

If chuoi3 = "Babit hoac dong" Then

If p(0) > 500000 Then

txtfile WriteLine (" * Keat luaén:")

txtfile WriteLine (" - Goai fid6d lagm viedc khoang tin cady, caan phali

.. ~A N

txtfileWriteLine (" - Goa f60 lagm viedc tin cady.")

End If

Else

If p(0) > 300000 Then

txtfile WriteLine (" * Keat luaén:")

txtfileWriteLine (" - Goai f60 lagm viedc khoang tin cady, caan phali

.. ~A N

txtfile WriteLine (" - Goai 160 lagm viedc tin cady.")
End If

End If

End Sub

Private Sub Command2_Click()
RichTextBox1.LoadFile "ketqua.txt”, 1

End Sub
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3.9. V& biéu d6 mdmen udn
Private Sub Commandl1_Click()
On Error Resume Next
DimsAsSingle
Dim o AsSingle
Dim b As Single
Dimtg As Single
DimaAsSingle
Dimtyle AsSingle
tyle= Textl.Text
q=(3.14/4)* ((dcvc/1000) 2 - ((deve/ 1000) * ((1-1/Kev) M (1/4)~2)* d
tg=q* (In)/3)"2)/8+2/3*M(n-1)+1/3* M(n)
" Connect to the AutoCAD application
Dim acadApp As AcadApplication
Set acadApp = GetObject(, "AutoCAD.Application™)
If Err Then
Err.Clear
Set acadA pp = CreateObject("AutoCAD.Application™)
If Err Then
MsgBox Err.Description
Exit Sub
End If
End If
" Connect to the AutoCAD drawing
Dim acadDoc As AcadDocument
Set acadDoc = acadA pp.ActiveDocument
' Create the spline
Dim splineObj1 As AcadSpline
'Dim noOfPointsl As Integer
Dim startTan1(0 To 2) AsDouble
Dim endTan1(0 To 2) AsDouble
Dim fitPoints1(0 To 8) As Double
'noOfPointsl = 4
startTan1(0) = O#
startTanl(1l) =0
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startTanl(2) =0
endTan1(0) =0
endTan1(1) =0
endTanl(2) =0

'diem bat dau
fitPoints1(0) = 0
fitPoints1(1) =0
fitPoints1(2) =0

‘diem thu hai
fitPoints1(3) =10/ 2
fitPoints1(4) = M(0) / (tyle* 3.5)
fitPoints1(5) =0
fitPoints1(6) = 10
fitPointsl(7) = M(0) / tyle
fitPoints1(8) = 0

Set splineObj1 = acadDoc.M odel Space. AddSpline(fitPointsl, startTanl,
endTanl)
splineObj1.Color = acY ellow
ZoomAll
Dim splineObj2 As AcadSpline
'Dim noOfPointsl As Integer
Dim startTan2(0 To 2) As Double
Dim endTan2(0 To 2) As Double
ReDim fitPoints2(0 To5+ (n-2) * 3+ 3* (n- 1)) AsDouble
'noOfPointsl = 4
startTan2(0) = O#
startTan2(1) =0
startTan2(2) =0
endTan2(0) =0
endTan2(1) =0
endTan2(2) =0
'diem bat dau
fitPoints2(0) = 10
fitPoints2(1) = M(0) / tyle
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fitPoints2(2) =0
s=0
Fori=1Ton-1
s=s+I(i)
fitPoints2(0+ (i-1)* 3+ 3*i)=s-1(i)/2+10
fitPoints2(1+ (i-1)* 3+3*)=((q* ()2 /8+M(i-1)/2+M()/2) / tyle
fitPoints2(2+ (i-1)* 3+3*i)=0
fitPoints2(3+ (i-1)* 3+3*i)=s+10
fitPoints2(4 + (i-1) * 3+ 3* i) =M(i) / tyle
fitPoints2(5+ (i-1)*3+3*i)=0

Next

Set splineObj2 = acadDoc.M odel Space. AddSpline(fitPoints2, startTan2,
endTan2)

splineObj2.Color = acY ellow

ZoomAll

' Create the spline
Dim splineObj3 As AcadSpline
'Dim noOfPointsl As Integer
Dim startTan3(0 To 2) AsDouble
Dim endTan3(0 To 2) As Double
Dim fitPoints3(0 To 8) As Double
'noOfPointsl = 4
startTan3(0) = O#
startTan3(1) =0
startTan3(2) = 0
endTan3(0) =0
endTan3(1) =0
endTan3(2) =0
‘diem bat dau
Fori=1Ton-1
o=0+I(i)
Next
fitPoints3(0) =10+ s
fitPoints3(1) = M(n- 1) / tyle
fitPoints3(2) = 0
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‘diem thu hai
fitPoints3(3) =10+ s+ 1(n) / 3
fitPoints3(4) = tg / tyle
fitPoints3(5) = 0
fitPoints3(6) =10 + s+ I(n)
fitPoints3(7) = M(n) / tyle
fitPoints3(8) = 0
Set splineObj3 = acadDoc.M odel Space. AddSpline(fitPoints3, startTan3,
endTan3)
splineObj3.Color = acY ellow
ZoomAll
" ve duong thang
Dim lineobjx As AcadLine
Dim startpoint1(0 To 2) As Double
Dim endpoint1(0 To 2) As Double
z=10
Fori=1Ton
z=z+I(i)
Next
startpoint1(0) = O: startpoint1(1) = O: startpoint1(2) = 0
endpoint1(0) = z: endpoint1(1) = 0: endpointl(2) =0
Set lineobjx = acadDoc.M odel Space. AddLine(startpoint1, endpointl)
lineobjx.Color = acBlue
ZoomAll
Dim lineobj1 As AcadLine
Dim startpoint2(0 To 2) As Double
Dim endpoint2(0 To 2) AsDouble
startpoint2(0) = 10: startpoint2(1) = O: startpoint2(2) = 0
endpoint2(0) = 10: endpoint2(1) = M(0) / tyle: endpoint2(2) =0
Set lineobj 1 = acadDoc.M odel Space.AddL ine(startpoint2, endpoint2)
lineobj1.Color = acWhite
ZoomAll
Dim lineobj2 As AcadLine
Dim startpoint3(0 To 2) As Double
Dim endpoint3(0 To 2) As Double
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startpoint3(0) =10 + I(1): startpoint3(1) = O: startpoint3(2) =0
endpoint3(0) =10+ I(1): endpoint3(1) = M(1) / tyle: endpoint3(2) =0
Set lineobj2 = acadDoc.M odel Space.AddL ine(startpoint3, endpoint3)
lineobj2.Color = acWhite
ZoomAll
Dim lineobj3 As AcadLine
Dim startpoint4(0 To 2) AsDouble
Dim endpoint4(0 To 2) As Double
startpoint4(0) =10 + 1(1) + 1(2): startpoint4(1) = O: startpoint4(2) = 0
endpoint4(0) =10 + 1(1) + 1(2): endpoint4(1) = M(2) / tyle:
endpoint4(2) =0
Set lineobj 3 = acadD oc.M odel Space. AddL ine(startpoint4, endpoint4)
lineobj 3.Color = acWhite
ZoomAll
Dim lineobj4 As AcadLine
Dim startpoint5(0 To 2) As Double
Dim endpoint5(0 To 2) As Double
startpoint5(0) =10 + 1(1) + 1(2) + I(3): startpoint5(1) = O: startpoint5(2) = 0
endpoint5(0) =10 + 1(1) + 1(2) + I(3): endpoint5(1) = M(3) / tyle:
endpoint5(2) =0
Set lineobj4 = acadDoc.M odel Space.A ddL ine(startpoint5, endpoint5)
lineobj4.Color = acWhite
ZoomAll
Dim lineobj5 As AcadLine
Dim startpoint6(0 To 2) As Double
Dim endpoint6(0 To 2) As Double
startpoint6(0) = 10+ 1(2) +1(2) + I(3) + [(4): startpoint6(1) = O: startpoint6(2) = 0
endpoint6(0) =10+ 1(2) + 1(2) + I(3) + [(4): endpoint6(1) = M(4) / tyle: endpoint6(2) = 0
Set lineobj5 = acadDoc.M odel Space. AddLine(startpoint6, endpoint6)
lineobj5.Color = acWhite
ZoomAll
Dim lineobj6 As AcadLine
Dim startpoint7(0 To 2) As Double
Dim endpoint7(0 To 2) As Double
startpoint7(0) =10 + 1(1) + 1(2) + [(3) + (4) + I(5): startpoint7(1) = O:
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startpoint7(2) =0
endpoint7(0) =10 + (1) +1(2) + 1(3) + 1(4) + I(5): endpoint7(1) = M(5) / tyle:
endpoint7(2) =0
Set lineobj6 = acadDoc.M odel Space. AddLine(startpoint7, endpoint7)
lineobj6.Color = acWhite
ZoomAll
Dim lineobj7 AsAcadLine
Dim startpoint8(0 To 2) As Double
Dim endpoint8(0 To 2) As Double
gartpaint8(0) =10+ 1(2) +1(2) +1(3) + (4) +1(5) +1(6): Sartpoint8(1) = O: Sartpoint8(2) =0
endpoint8(0) =10 + (1) + 1(2) + 1(3) + 1(4) + 1(5) + 1(6): endpoint8(1) = M(6)
/ tyle: endpoint8(2) =0
Set lineobj 7 = acadDoc.M odel Space. AddLine(startpoint8, endpoint8)
lineobj 7.Color = acWhite
ZoomAll
Dim lineobj8 As AcadLine
Dim startpoint9(0 To 2) As Double
Dim endpoint9(0 To 2) As Double
startpoint9(0) = 10 + (1) + 1(2) + 1(3) + (4) +1(5) + 1(6) + |(7): startpoint9(1)
= 0: startpoint9(2) = 0
endpoint9(0) =10 + (1) + 1(2) + 1(3) + 1(4) +1(5) +1(6) + [(7): endpoint9(1)
=M(7) / tyle: endpoint9(2) = 0
Set lineobj8 = acadDoc.M odel Space.AddLine(startpoint9, endpoint9)
lineobj8.Color = acWhite
ZoomAll
Dim lineobj9 AsAcadLine
Dim startpoint10(0 To 2) As Double
Dim endpoint10(0 To 2) As Double
startpoint10(0) =10 + (1) + 1(2) + I(3) + [(4) + [(5) + 1(6) + I(7) +1(8):
startpoint10(1) = O: startpoint10(2) =0
endpoint10(0) =10+ 1(2) + 1(2) + I(3) +1(4) + I(5) + 1(6) + I(7) + 1(8):
endpoint10(1) = M(8) / tyle: endpoint10(2) = 0
Set lineobj9 = acadDoc.M odel Space.AddL ine(startpoint10, endpoint10)
lineobj9.Color = acWhite
ZoomAll
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Dim lineobj10 As AcadLine

Dim startpoint11(0 To 2) As Double

Dim endpoint11(0 To 2) AsDouble

startpoint11(0) =10+ 1(1) + 1(2) + [(3) +1(4) + I(5) + 1(6) + [(7) +1(8) + 1(9):
startpoint11(1) = O: startpoint11(2) =0
endpoint11(0) = 10+ (1) + 1(2) + I(3) + 1(4) + I(5) + 1(6) + I(7) +1(8) + 1(9):
endpoint11(1) = M(9) / tyle: endpoint11(2) =0
Set lineobj 10 = acadDoc.M odel Space.AddLine(startpoint11, endpoint11)

lineobj10.Color = acWhite

Dim lineobj11 As AcadLine

Dim startpoint12(0 To 2) As Double

Dim endpoint12(0 To 2) AsDouble

startpoint12(0) = 10 + (1) + 1(2) + I(3) + |(4) + 1(5) + 1(6) + I(7) +1(8) + 1(9) +
1(10): startpoint12(1) = O: startpoint12(2) =0
endpoint12(0) = 10 + 1(1) + 1(2) + [(3) + 1(4) + 1(5) + 1(6) + I(7) +1(8) +1(9) +
[(10): endpoint12(1) = M(10) / tyle: endpoint12(2) =0
Set lineobj 11 = acadDoc.M odel Space. AddLine(startpoint12, endpoint12)

lineobj11.Color = acWhite

ZoomAll
'them text vao hinh

Dim textObj As AcadText

Dim textString As String

Dim insertionPoint(0 To 2) As Double

Dim height As Double

'Define the text object
textString = "M (0)=" & Round(M(0), 0) & " Nm"
insertionPoint(0) = I0: insertionPoint(1) = M(0) / tyle - 1: insertionPoint(2) = 0
height = 0.3
' Create the text object in model space

Set textObj = acadDoc.M odel Space AddText(textString, insertionPoint, height)

b=0
Fori=1Ton
b=b+I(i)

Dim textObji As AcadText
Dim textStringi As String
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Dim insertionpiont(0 To 2) As Double
Dim heighti As Double
'Define the text object
textStringi =" M(" & i & ")=" & Round(M(i), 0) & " Nm"
insertionPoint(0) = 10 + b: insertionPoint(1) = M(i) / tyle- 1.
insertionPoint(2) = 0
heighti = 0.3
' Create the text object in model space
Set textODbj (i) = acadDoc.M odel Space.AddText(textStringi, insertionPoint,
heighti)
Next
ZoomAll
AutoCAD.Visible=True
ZoomAll
End Sub
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