SCIENCE - TECHNOLOGY

TINH TOAN, THIET KE, CHE TAO VA THU NGHIEM MAY TO!
DUNG TRONG NANG, HA CO KHi DAN DUNG

CALCULATION, DESIGN, MANUFACTURING WINCH MACHINE AND TEST USING INTO LIFT AND LOWERING

OF MECHANICAL PART

TOM TAT

Nganh khoa hoc ky thuat co khi chd yéu (ing dung cc nguyén Iy clia vat
Iy, ki thuat va khoa hoc vat liéu dé thiét ké, phan tich, ché tao va bdo duding céc
loai mdy mdc va hé thong co khi. NG 1a mdt linh vuc kj thuat lién quan dén thiét
ké, ché tao va van hanh mdy méc. Thiét bi nang ha 1a loai may cong téc ding dé
thay ddi vi tri cla d6i tuong cdng téc nha thiét bi mang truc tiép nhu moc treo
hodc thiét bi mang gian ti€p gau ngoam, nam cham dién. Mdy tai la mot thiét bi
o khi dung trong nang ha.

Tirkhoa: Khoa hoc kj thudt; thiét bi nang ha; van hanh mdy nang; may toi.

ABSTRACT

The science of mechanical engineering applies the principles of physics,
engineering and material science to the design, analysis, manufacture and
maintenance of mechanical machines and systems. It is a technical field related
to design, manufacture and operation of machinery. Lifting device is a kind of
working machine used to change the position of the working object thanks to a
direct bearing device such as a hook or indirect grab device, bucket,
electromagnet, etc. The winch machine is a device that is used into lifting and
lowering of mechanical part.

Keywords: Science of mechanical engineering; lifting and lowering
equipment; machine operation; winch machine.
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1. GIGI THIEU

Thiét bi ndng ha trong cac nganh coéng nghiép khéng
chi riéng xdy dung mdi can dén, ma con rat nhiéu cac
nganh khac c6 nhu cau vé van chuyén, nang ha hang héa.
Chuic ndng chinh ctia chung la dung dé€ nang ha cac hang
héa, d6 vat ¢6 tai trong nang ma stic nguai khong lam duoc
hodc stic ngudi lam dugc nhung phai can nhiéu ngudi ma
hiéu qua cong viéc khéng cao.

Chinh vi vdy ma chung dugc ra ddi dé thay thé suc
ngudi gilp tang nang suat lao déng va lam nhing viéc ma
con ngudi khéng lam dugc nhu nang ha hang héa cé tai
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trong 16n, lam viéc thudng xuyén khong biét mét moi....
Chung dugc s dung rong rai trong nganh cong nghiép
nhu trong cac nha xudng, kho, bén bai, trong cac céng
trinh xay dung.

Ching bao gém nhiing san phadm c6 thé nang va ha bat
cd mét d6 vat hay hang héa nao nhu: Cau truc, céng truc,
palang, cau truc thap, cau truc chan dé. Song do chi phi, gia
thanh ciing nhu kha céng kénh mac du ching cé cong suét
I&n (Iam viéc véi tai trong 16n).

Chinh vi thé&, may toi dung trong nang ha co khi dan
dung cé tinh nang han ché, tinh van nang kém, tuy nhién
thiét bi lai nhé gon, ré, dap Ung duoc yéu cau cong viéc
datra.

2. PHUGNG PHAP, OI TUONG VA PHAM VI NGHIEN CUU
2.1. Phuong phap nghién ctiu

Trong nghién ctu, phét trién san phdm may tai, st dung
c6ng cu nghién ctu 1a phan mém Autocad dé thiét ké ban
vé cac chi tiét may, phan mém Solidworks &€ mé hinh héa
3D san pham, 13p ghép, phan tich nguyén li hoat dong, co
cau chiu lug, tudi bén chi tiét,... Bén canh d6, phuong phap
méd phoéng 3D clng st dung dé moé phdng nguyén ly lam
viéc, mo hinh thiét ké va cac thong sé an toan clia may.

2.2. Déi tugng va pham vi nghién ctu

Phu thudc vao dac diém hang hoa can tai, kich thudc, s6
lugng va phuang tai ma nhiing may nang, tai rat nhiéu. Viéc
phan loai mét bi quyét hoan hao cac may nang, chuyén van
rat khé khan. Thong thudng thi cac loai may moc thiét bi
nang ha dugc phan loai theo cac dac diém nhu phuong van
tai hang hoa va cd cdu tao clia cd cdu di chuyén.

D6i tugng nghién la thiét bi nang ha mini, kha nang
chiu tai va nang ha cua thiét bi, ciing nhu ing dung va gia
thanh clia san pham.

2.3. Tinh toan cac chi tiét cia may

Viéc tinh toan tiét dién thdng ding cla chi tiét duoc
ti€n hanh theo phuong phap dat tai bat lgi nhat, khi do vat
nang dugc treo vao hai day xién dudi goc 45° so VGi
phuong thdng dung, va trong lugng cla vat dugc truyén
dudi dang hai luc:
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Trong dé:

W’ Ia mémen khang uén cua tiét dién thdng ding (cm?).

F'la dién tich cla tiét dién trén (cm?).

May lam viéc véi tai trong 200kg do kich thudgc vvaf két
cdu clia cac chi tiét cdu thanh may nhu sau:

+ Khung d6 ctia may: la bo phan chiu trach nhiém d&o
toan bd cac bé phan clia may, cling nhu tai trong nang ha
khi lam viéc. Do d6 khung d& chiu hé luc rat phic tap nhu
udn, nén, kéo...

S

Hinh 1. Khung d& clia may

+ Ranh trugt trén than may: la bé phan gito cho con
truot co thé trugt doc theo né va dadm bao d6 ciing viing va
dan huéng cho vat dugc nang 1én va ha xuéng dé dang,
chinh xac.
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Hinh 2. Ranh trugt trén than mdy
+ Rong roc: la chi tiét d€ day cap co thé trugt theo ranh
dé nang hodc ha vat nang.
| |
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| ]

Hinh 3. Rong doc

+ Dong co: Phai ddm bao cong suat nang va ha trong
lugng cla vat can nang ha.

+ Day cap: Phai ddm bdo kha nang di trugt trén con
truot, cling nhu kha nang chiu tai khi nang ha trong lugng
clla vat nang.

+ B6 diéu khién dé van hanh dong co nhu déng mé
may, t6c doé quay, dao chiéu dong co, cling nhu viéc an
toan khi sir dung may.



SCIENCE - TECHNOLOGY

Hinh 4.Ddng co, day cap va b diéu khién

Cac chi tiét cau thanh lén may phai dugc tinh toan thiét
ké lam sao dam béo kha nang lam viéc, d6 bén an toan khi
st dung may.
3. KET QUA VA THAO LUAN
3.1. San pham thiét ké

Thiét bi bao gém céac bd phan chinh nhu dé€ khung d&
va cot khung d&, gém dong co va bang diéu khién, day cap,
c6t nang, con lan va 6 bi.

Nhiing chi tiét nay sau khi dugc tinh toan, Iya chon va
thiét ké thi lap rap lai thanh may nhu hinh 5.

Hinh 5. Mdy nang ha
3.2. M6 phéng nguyén ly lam viéc cha thiét bi

Nguyén li hoat dong chung cta thiét bi:

SU dung suc kéo cla dong co, théng qua day cap vong
qua con lan d@é kéo cot nang lén. Va st dung chinh stc
nang cda cét nang dé ha xuéng.

Vi suc kéo tur toi dién, qua d6 nang hé khung nang bén
déi dién lén. Qua thiét k&, hé théng khung nang c6 thé
nang lén 2 - 4m (tuy vao viéc chon cot nang thich hop).

Cét nang ta dung 2 6ng 16ng vao nhau dé dé danh thao
|dp va thay thé.

B6 khung chdc chan, nhd gon giup cho thiét bi c6 thé si
dung va di chuyén & nhiing noi kha chat hep va can do
chéc chén, cliing viing cao

Vi cac rap ¢& nhd, vira: Ta tién hanh nang & vij tri trung
tam rap nhu hinh 6. VGi diéu nay ta tiét kiém dugc thoi gian
va céng suc bé ra.

Hinh 6. Trugc khi néng rap

|

Hinh 7. Sau khi nang rap Ién vi tri thich hgp
Ta thdy dugc uu va nhugc diém clia phuong phép nay

- Uu diém:

+ Véi cach nay ta c6 thé nang dong thai tat ca cac chan
lén.

+ Tiét kiém thai gian va cong suc.

+ Chi véi 1an nang duy nhat 1a ta c6 thé hoan thanh
cong viéc.

- Nhugc diém: tai trong can nang kha 16n.

Do vay, chi 4p dung vé&i nhiing rap vua va nhoé hodc véi
rap I6n thi ta cdn 1 dong co vai cong suat I6n hon va do
bén clia vat liéu ché tao cling nhu su chac chan cta cac maoi
han phai dugc dam bao.

Véi rap to, kha nang: ta nang & chinh gita cGia hai bén
ria nhu hinh 8.
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Hinh 8. Nang & chinh giia 6 hai bén

Cach lam nay cling c6 uu va nhugc diém cla chinh no:

- Uu diém:

+ M6t 1an nang ta c6 thé nang déng thdi 2 - 4 chan lén
vi tri thich hop.

+ Ap dung dugc cho nhing rap |6n hon.

- Chi véi khodng 2 - 3 1an nang la c6 thé hoan thanh
cbng viéc

- Nhugc diém:

+ Gay nghiéng do chénh léch d6 cao gitta bén nang va
bén khong dugc nang

Véi rap 16n va nang: ta c6 thé nang ting c6t mot nhu
hinh 9.

-
Hinh 9. Néng & tling géc

VGi nhiing rap rat I1én, viéc 4p dung hai phuong an bén
trén la khong kha thi do tai trong qua I6n, c6 thé vugt qua
tai trong thiét ké cho phép cua thiét bi.

Vi thé ta sé nang tling chan mét, do dé nd sé c6 uu
diém la:

- Nang dugc tdi trong I6n ma khong gay hu hai cho
thiét bi

Song né lai ¢4 kha nhiéu nhugc diém:

- Kha mat thai gian do phai nang tirng chan moét.
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- Gay nguy hiém do nghiéng hodc mat thang bang néu
chi strdung 1 mdy trong cong viéc.
3.3.San pham ché tao

Sau khi gia cong ché tao va lap ghép, thu dugc san
ph&m nhu hinh 10.

Day la san pham hoan thién sau khi da dugc tinh toan,
thiét ké va ché tao. May dat yéu cau vé kich thuéc nho gon,
chi phi thap va tinh nang lam viéc dat theo yéu cau.

Hinh 10. Méy toi dan dung

M4y sau khi ché tao thanh cong da dugc kiém nghiém
thuc té bang viéc nang hé khung nhu hinh 11.

Hinh 11. Ki€m nghiém thuc té may toi
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Nhin chung may da dat dugc yéu cau dat ra la nang ha
hé khung d6 véi tai trong t6i da yéu cau, van hanh may don
gidn nhd bé diéu khién, ngoai ra cling ddm bao dugc tinh
an toan khi st dung may.

4, KET LUAN

Trong nghién cttu nay, nhém nghién ctu da thuc hién
viéc tinh toan, xay dung mo hinh thiét ké 1ap ghép tu cac
chi ti€t. Tu ban vé thiét k& thuc hién viéc mé phong
nguyén ly lam viéc clia thiét bi. Bén canh d6 ciing da ché
tao thanh céng may va th nghiém may thuc té€ dam bao
tinh nang lam viéc theo yéu cau dat ra, ciing nhu dam bao
tinh an toan khi st dung may. Thiét bj nay cé mét s6 uu
diém nhu nhé gon, dé thao 13p, van chuyén dé dang, gia
thanh ré, ddm bao d6 bén va 6n dinh khi lam viéc. Tuy
nhién mdy cling c6 nhiing han ché& nhu chi thuc hién dugc
viéc nang ha, trong tai han ché khi nang ha.
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