Bai Giang: May Nang Chuyén

*khkkhk*k

Chuong 1:
MAY NANG HA

GV. Tran Vin Tuan



Noi dung

Phan loai vat liéu

. Cac dac tinh co ban cua may nang
. Cac ché do lam viéc

Phan loai may nang

. Cac co cau va bé phan chinh

Bai tap
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PAC TINH VA PHAN LOAI VAT LIEU (2)

- Poi v&i chat khi, dau tién dé la ap suat, cao (25
psi va cao hon) hoéc thap (thap hon 25 psi). Va cac
tinh chat hoa hoc ciing rat quan trong.

- Poi v&i chat 16ng, cac tinh chat lién quan la ty
trong, do nhoét, diém séi va déng, sw an mon,
nhiét do, tinh dé chay, v.v.

- Vi du cac chat 1dng cong nghiép pho bién: Nwérc,
dau khoang, a-xit, chat kiem, hoa chat, v.v.

- Vi du cac chat ban lé6ng théng dung: vira, nwéc
thai rac cong, bun quanh, bun, bun nhao, bét
nhao/ho, v.v.



PAC TINH VA PHAN LOAI VAT LIEU (3)

- Chat khi thwong dwoe van chuyén dwéi dang kin va yéu
cau cac thung chira chiu dwoc 4p suat. Tuy nhién, phwong
thiec van chuyén pho bién nhat khi gas vé&i sé lwong Ién 13
bang cac dwéng ong dan khi véi sw tror gitip b&i may nén khi,
quat,... Qua trinh nay dwoc biét dén |a van chuyén bang khi
dong.

- Chat Iéng va chat ban léng c6 thé dwoc van chuyén
trong cac thung chira kin hodc h& ma ching cé thé dworc lap
vira khit vé&i cac thiét bi chirc nang nhw chat cach dién céach
nhiét, thiét bi nung néng, thiét bi lam mat, v.v. khi can doi vé&i
dac diém cu loai chat 16ng dé. Lwong Ién chat 1dng/ban 1dng
kh6 phan huy thwéng dwoc van chuyén théng qua cac
dwérng ong str dung cac bom thich hop, dwoc biét dén 1a van
chuyén bang thuy lwec.



DAC TINH VA PHAN LOAI VAT LIEU (4)

® Chat ran tao nén phan I&n cac loai nguyén vat liéu
dwoc van chuyén bang hinh thirc cdng nghiép. Chat ran
dworc chia thanh 2 nhom chinh: Unit load_don vi (phan
thanh nhém) hoac bulk load_dang dong.

® Cac vat dang “unit load” tao nén cac chat ran cé kich
thwée, hinh dang, va khoi lwong khac nhau. Mét trong so
nay dwoc tinh bang s6 bd phan nhw chi tiet may, khuén
duc, cac chi tiet dwoc che tao ra,... Cac loai hang hoa dwoc
can trir bi nhw containers, tui, cac chi tiét dworc déng goi, ...
va cac loai vat lieu ma ching dwoc van chuyén 6 at/ca dong
giong nhw 1am san (cac khuac go), cac khung cau trac, gang,
v.v. la nhirng vi du khac cua vat liéu dang “don vi”.
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PAC TINH VA PHAN LOAI VAT LIEU (5)

(a) Hinh dang cua vat liéu dang don vi - (i) cac dang hinh
hoc co ban nhw hinh chir nhat, hinh tru, hinh kim tw
thap/nén va hinh cau; (ii) cac dang théng thwérng hodc dac
treng nhw pa-lét, tam, container, kién (cuén) va bao; (iii) cac
dang khéng theo quy luat nhw cac vat thé cé kich thwée de
c6 dinh nhé hon so v&i kich c& tong thé, tai trong trén truc
lan/banh xe va cac hinh dang khéong bang phang khac.

(b) Vi tri cha C.G. (sw 6n dinh) cua tai trong.

(c) Khoi lwong cua “unit load” trong 10 bac tir 0-2,5kg t&i
ho'n 5.000kg.

(d)  Thé tich trén moéi don vj trong 10 bac ttr 0-10 cm3 t&i
hon 10m3.



PAC TINH VA PHAN LOAI VAT LIEU (6)

(e) Loai vat liéu tiep xuc vé&i hé thong van chuyén nhw kim
loai, go, giay bia cac-tdng, vai dét, cao su/chat déo, thu tinh va
cac loai vat liéu khac.

(f) Hinh dang hinh hoc (phang, 16m, 16i, khéng déu/khéng
phang, c6 gan, v.v.) va tinh chat vat ly (nhan, tron, nham, cirng,
dan hoi, v.v.) cia bé mat co’ ban cia “unit load”.

(g) Cac tinh chat hoa hoc va vat ly riéng cta “unit loads”
nhw mai mon, an mon, phat ra bui, am wét, tron/cé dau, néng,
lanh, dé v&, cé canh sac, dé chay, dé no, hat am, dinh bét, doc
hai, doc, phong xa, v.v.

(h) Loai vat liéu nhay cam vé&i ap lwc, va cham, rung déng,
doi hwéong/nghiéng, tang toc/giam toc, lanh, nhiét, anh sang,

birc xa, am wét, v.v.
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PAC TINH VA PHAN LOAI VAT LIEU (7)

Vat liéu dang r&i la nhirng thir c6 dang bét, dang
hat, hoac dang cuc trong tw nhién va dwoc bao quan
trong cac dong. Vi du nhw: khoang san (quiang mé,
than da, v.v.), cac vat liéu thudc trai dat (soi, cat, da! i, 1AL S of el
sét, v.v.), cac vat liéu da qua ché bién (xi-mang, muoi,
cac loai hoa chat, v.v.), néng san (hat, dwérng, bét,
v.v.) va cac loai vat liéu twong tw khac.

Cac tinh chat chinh cua vat liéu dang r&i, khi ma
viéc van chuyén ching dwoc quan tam dén, do la:
kich c& cta cuc, khoi lwong dong, khoi lwong riéng,
am do, tinh chay (tinh chuyén déng cua cac phan tr
cua nd), géc nghi, sw mai mon, nhiét dd, tinh nhét, dé
boc khéi, va bam bui, an mon, hiat am, v.v.
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (8)

Kich c® cuc cua moét loai vat liéu dworc xac dinh béi
sw phan bo kich c& cta phan tir. Kich c& dwdng chéo I&n
nhat ‘a’ cia mot phan tir dwoc do bang mm (xem Hinh
1.4.1) dwoc goi la kich thwéc phan tir. Néu ty so giira kich
thwée In nhat va nhé nhat cta cac phan tir I&én hon 2,5,
chung dwoc xem la khong dwo'c phan loai theo kich co.

Khoi lwong dong va khoi lwong thé tich cua loai vat
lieu dang cuc 1a khoi lwong cua vat liéu trén mét don vi
thé tich (dang dong/do xal/deé r&i). B&i vi c6 khoang khéng
trong cac phan tir trong vat liéu dé xa, khoi lwong riéng
dong (bulk density) luén luén nhé hon khoi lwong riéng
ctia phan tlr ctia cuing loai vat liéu dé.



CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (9)

Tinh chuyén dong hay tinh dé chay cua vat liéu r&i
théng thwdng dworc xac dinh b&i géc nghi cua chung.
Khi mét vat liéu dang r&i dwoc do tran mét cach tw do
ra mdt mat phang ngang, né sé tao thanh mét dong cé
dang hinh non.

Viéc phan loai va lap thanh quy luat doi véi vat liéu
ré&vi dwa trén kich c& cta cuc vét liéu, tinh dé chay, sw
mai mon, khoi lwong thé tich, va cac dac tinh khac dwo
dinh ré b&i Pac tinh ky thuat BIS so6 1S:8730:1997(3).

Fig. 1.4.2. Heap created by a free

flowing material



1. Phan loai vat lieu

Basic classification of material is made on the basis
of forms, which are

(1) Gases,

(i) Liquids,

(ill) Semi Liquids

(Iv) Solids.
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (10)

MATERIAL
CODE =

One or more alphabets L to Z corresponding to
; miscellaneous characteristics.

One alphabet H to K corresponding to Bulk Density.

One number 6 to 9 specifying Abbrasiveness.

One number? {o 5 specifying Flowability.

One alphabet A to G specifying Lump size.
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (11)

Material Description of characteristics with Limits of Characteristics Class
Characteristics | Typical Examples

. Lump size | Dusty matenal (cement) "l upto .05 mm A
Powdered material (fine sand) “lpax . upto 0.05 to 0.50 mm B
Granular material (grain) “a__ " upto 0.5 to0 0.10 mm C
Small sized lumpy (iron ore) Q.. upto 10 to 60 mm D
Medium sized lumpy (chipped wood) Ay, upto 60 to 200 mm E
Large lump matenals (boulder) "G upto 200 to 500 mm F
Especially large lump size a_. ' over 500 mm G
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CHARA!(
CLASSIH

2. Flowability

Very free flowing (cement. dry sand)

Angle of repose: (0°-20°

— — —

Free flowing (whole grains)

Angle of repose: 20°-30°

Average flowing (anthracite coal. clay)

Angle of repose: 30°-35°

s

Average flowing (bituminous coal, ores, store)

Angle of repose: 35°-40°

Sluggish (wood chips, bagasse. foundry sand)

Angle of repose:>40°

W =

3. Abrasiveness

Non-abrasive (grains)

Abrasive (alumina)

Very abrasive (ore, slag)

Very sharp (metal scraps)

Cuts belting of coveyors.

S| 9| >

4. Bulk density

Light (saw, dust, peat, coke)

Upto 0.6 vm®

Medium (wheat, coal. slag)

0.6to 1.6 /m?

Heavy (iron ore)

1.610 2.0 ym®

Very heavy

2.01to 4.0 m?

-

5. Miscellaneous

Aerates and develops fluid

characteristics

Contains explosive (or external) dust

Sticky

Contaminable, affecting use or saleability

Degradable. affecting use or saleability

Gives off harmful fumes or dust

Highly corrosive

Mildly corrosive

Hygroscopic

Oils or chemicals present

May affect rubber products

Packs under pressure

®lz|a|8le|=|c] =|z| 2|~

Very light and fluffy (or very high flowability

and dusty)

May be swept by wind

<

Elevated temperature

N

S (12)



Table 1.4.2 List of a Few Typical Bulk Materials with Codes

SL.No. Material Average Bulk Density, Angle of Repose, Code*
kg/m’ degrees

1 Alumina S00-1040 22 B27™M
2 Bauxite. crushed. 75mm and under 12001350 - D38
3 Cement. Portland 1500 39 A2T™
4 Coal, anthracite, sized 960 27 C27
5 Iron ore 1600-3200 35 D37
6 Lime, hydrated 560-720 40 -
7 Rice, hulled or polished 720-768 20 B16
8 Sand, foundry, prepared 1440 39 D38
9 Slag. blast furnace, crushed 1280-1440 25 A28

10 Stone, crushed 13601440 - -

L1 Wheat 720-768 28 C26N

12 Wood chips 290-320 - ES6WY
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2. CAC PAC TINH CB CUA MAY NANG

® Trong tai

®Vung phuc vu

® Cac van toc chuyén dong
® Ché dé lam viéc
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Trong tai?

- La khoi lwong I&n nhat caa vat nang ma
may dwo’c phép van hanh.

- Trong tai Q (tan) thwong dwoc lay theo déy
tieu chuan.

- Cam vwot nang tai.

17



Day ti€u chuan vé trong tai
(tan)
E -- . . - - 0,05 - .
0,1 -- 0,2 025 0,32 04 0,5 0,63 0,8
1 1,25 16 2 25 32 4 5 6,3 8
10 12,5 16 20 25 32 40 50 63 80
100 125 160 200 250 320 400 500 630 800
140 180 225 280 360 450 550 710 900
1000

* Theo GOST 1575-61

-8



Vung phuc vu?

Chleu cao__nang H: La
khoang cach tw mat san dén
tam cua moéc & vj tri cao
nhat.

Khau do L: La khoang cach
cua 2 dwong ray di chuyén
cau.

Hanh trinh S: La quang
dwdng di chuyén dwoc theo
phwong doc ray.

Khau d6 L

ﬁ
— T
SO
CE[
e
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Vung phuc vu?

® Tam v&i: La khoang céach
gilra tam quay va tam
maoc & vi tri xa nhat.

® Goc xoay: GOc xoay cua
can quanh tdm quay. Can
truc quay ngoai troi
thwong c6 kha nang
guay tron vong.

Tam voil L

'
|
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Cac van toc chuyén dong:

- Can truc cO cac co cau tao chuyén
dong sau:
- Co cau nang — tao chuyén dong Ién xudng

- Co cau di chuyén xe con — tao chuyén doéng
ngang

- Co cau di chuyén cau — tao chuyén déng doc

- Can truc quay c6 cac co cau tao
chuyén dong sau:
- Co’ cau quay —tao chuyén doéng quay cla can
- Co’ cau nang can, Co cau thay doéi tam véi...
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Cac van toc chuyén dong:

Céc van toc chuyén doéng |a van toc céc
co’ cau trén. V&i can truc thong dung, van toc
lay trong khoang sau:

*Van toc nang: v,= 6 —=12 m/ph
Van toc di chuyén xe con: v,= 15 =20 m/ph
*Van toc di chuyén cau: v.= 20 =40 m/ph

*Van toc quay: n,=0,5-3,0 v/ph
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2. PHAN LOAI MAY NANG

® Tuy thudc vao két cau va cong dung, nguwei
ta co the phan chia may truc thanh cac loai:

Ban toi
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2. PHAN LOAI MAY NANG

® Tuy thudc vao két cau va cong dung, ngwdi ta
co thé phan chia may truc thanh r~ar lnai

winch

governor

hoisting rope

~ call button

limit switch

carsafety | QLTSERREN

counterweight

counterwelght guide rail |

-
governor tension sheave

-------

A THr L

Can truc

Thang may
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3. CAC BO PHAN VA
CO CAU CHINH




Gom:

® Bo6 phan nang va kéo

® Tang — dia xich — rong roc
® Bo phan mang tai

® Thiét bi dirng
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3.1. BO PHAN NANG VA KEO
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Cap hinh canh hoa

N\

A. CAP
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A. CAP

Céap c6 thé bén don, kép, hoac ba l&p

Cap bén xubi Cap bén chéo

1y [ 1
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Tiep xUc gilra cac
sgi con co thé la
diem hoac duwong
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Co dinh dau cap

1. Két cau kep dau cap dé roi
a, b- vong ot

c- bulong chir U

d- hai buléng va
tam kep

“;‘

SIS

e- dng con

f- khoa chém
Hinh 3-48. Két cau kep dau cap dé roi
Chua y:

- Khoang cach cua kep cudi cung t&i dau day cap ciing bang
khoang cach giira cac kep.

- Tat ca cac kep phai dwoc kep sao cho day cap bi ép khoang
1/3 dwérng kinh cap d,

- S0 Ivong bu long khéng nho hon 3.
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Gl
Tam co dang hoac dang
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So sanh gitra cap va xich

Cap
©Nhe
©Mém
©Em => van téc bat ky
©D0d bén lau twong ddi Ion
©Lam viéc an toan (pha huy dwoc
béo trudc qua sb soi dirt => khong
dut dét ngot)

®Yéu cau duwdng kinh tang hoac
rong roc lon
Pham vi st dung: Pa sb cac truong

hop

Xich

®Nang

© Mém

®Va dap, 6n => van toc thap

®Dd bén 1au twong dbi Ion

®@Kém an toan (mwc pha hay khéng
dwoc bao trwdc => nguy co durt dot
ngot)

® Khéng yéu cau dwdng kinh tang va
rong roc lon

Pham vi st dung:Khi van toc thap,
yé&u cau nhd gon hodc mdi trudng
nhiét d6 cao
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Cac budc chon cap va xich

v Chon loai cap va cap do bén thich hop hoac
xich.

v Tinh Iwc cang day Ién nhat S ..
v Ttr CDLV da cho, tra bang (tiéu chuan) dwoc

Zp,min' .
v Tinh lwc kéo dirt yéu cau:

Sd,yc: Smax 2/

v Tra bang chon cap (hoac xich) cé dwong
kinh (hoac bwéc) thich hop sao cho:

pP,min

Sd’,bé\ng = Sd’,yc
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3.2. TANG - PIA XIiCH - RONG RQC

® Khal niéem chung:
> Tang:bo phan cudn day trong CCN, bién
chuyén dong quay thanh chuyén dong tinh tién
nang/ha vat.
> Rong roc:bd phan dan hudng day.
> Palang:bo phan gom céc rong roc, co dinh
va di dong, lien ket voi nhau bang day, dung dée
giam lwc cang day hoac tang van toc.
> Bia xich: bién chuyén dong quay thanh tinh
tien
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3.2.1. Tang cudn cap

® Theo cau tao, cong dung va PP ché tao ta co:
— Tang tru, tang con, cac tang c6 dwdng kinh thay doi
— Tang mdt I&p cap va tang cudn cap nhiéu I&p

qd

— Tang tron va tang xé ranh.
— Tang duc va tang han

yd

+

de

oo ooo0

D,

Ci010101010101010:0

L

me{
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3.2.1. Kich thwoc hinh hoc tang
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Co dinh dau cap l1én tang

—
i

Bulong va tam kep

=41
o
>
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Tinh toan tang

® Dwong kinh danh nghia: D >= e.dc
® Chiéu dai lam viéc: L = Zt
—Z=a.H/pi.D+7,5

® Chiu cac trng suat nén, udn, xoan
s

o max — max
n
.t
S Mu o BJX
“ W % w

VM2 + (0,75M,)?
—

L
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RONG ROC VA PIA XICH HAN

40
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Hinh 1.6. Puly cap.
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RONG ROC VA PIA XiCH HAN

~

N\

a- dia xich bi déng;
b- tang quén xich;

c- dia xich chu déng.
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PA LANG

® Tuy cong dung, palang dwoc phan lam 2 loai:

— Palang loi lwc (hinh a)
— Palang li van toc (hinh b)
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3.3. BO PHAN MANG TAI

1 Moc

1 Cap gir

1 Vong treo
] Gau ngoam
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3.3. BO PHAN MANG TAI

1 Yéu cau cua thiét bi mang vat
] Pam bao an toan cho ngwoi va hang
 Theéi gian xép d& ngan, ton it sirc nguei
- Trong lwong nho
 Két cau don gian, gia thanh ré
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A. MOC

i i

’
- RACE

Moc don
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Tinh toan moc

® Pwoc tiéu chuan héa. Tuy nhién c6 thé kiém tra méc cii, méc
cau tao dac biét.
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CAC CACH TREO VAT

r
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B. CAP GI

Kim ma sat

Kim cap
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C. VONG TREO

-

s

2co:7

-5

Vong treo
a- vong nguyén; b-vong chap
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D. GAU NGOAM

G&au ngoam
c6 dan doéng
riéng.

Gau ngoam 2 day

o1



3.4. THIET BI DUNG

BANH COC
CON LAN

—_ |

i
o R ai \ &4
s

NN \

Thiét bj dieng con lan.
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3.4. THIET BI DUNG

O La co cau dung dé gitr vat nang & trang thai
treo, khong cho vat ha xuong dwéi tac dung cua
trong lwc.

® Chi cho phép truc ciia co’ cau quay theo chieu
nang vat.

o Khong phat sinh ra néng lwong dé dirng, no
ham chuyén dong do nguyén ly lam viéc.

© Chi c6 tac dung dirng chuyen dong cua co
cau khong cho tw quay theo chleu ngwoc lai chwr
khong co tac dung dieu chinh toc doé chuyen dong
clla co’ cau.

O Trong may nang thwong pho bién hai loai:
Thiét bi dirng banh coc va thiét bi dirvng con lan.
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A. THIET BI DUNG BANH COC

® Banh coc thwong dwoc dat
trén truc nhanh cua CCN .

® Tuy nhién, do dac thu cua
két cau ma ¢ mét s6 may
nang banh co6c dwoc dat
trén truc trung gian cua bo
truyén, tham chi dat tryc
tiep tren truc tang Céac
thong so cha banh coc déu
dwoc tiéu chuan hoa.
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A. THIET BI DUNG BANH COC

- . Lo xo
® Lam viéc cO tieng on va
chiu va dap lon.
® Pé giam lwc va dap nguwoi
ta dung banh coc co
modun nho hoac dat 2 hoac
3 con coc léch bwérce. B4nh coc
® M6t so6 cor cau dirng banh
coc co két cau dic biét lam 0
giam dang ke do on.

Con coc
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A. THIET BI DUNG BANH COC

® Cac dang héng thworng gap
— Gay con coc
— Gay rang banh coc
— Dap mép rang
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B. THIET BI DUNG CON LAN

® Thiét bi dirng con lan lam
viéc dwa trén tac dung cua
lwe ma sat, khong gay lwc
va dap, goc quay khi ham
nho va lam viéc ém.

® Gom c6: vo (1); 18i (2); con
lan (3); chot day (4); 10 xo
(5).

57



B. THIET BI DUNG CON LAN

® Khi truc co cau cung I6i 2
gquay theo chiéu nang cac LN |
con lan luon & khe hé rong
cua ranh con nén truc co

P

T o7
7 e,

oS \\ﬁ\\ﬁi :é
® Khi quay theo chieu ha, cac \\%H\>>J

7

e

&

cau cO6 thé nang binh @ %
thwong. 7 -

con lan bj day vao phia hep 2
dan cua ranh coén va bi ket

S
L

gilra vo 1 va I16i 2 lam truc Thiét bj dirng con Ian.
co cau khong quay dworc
nira.
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B. THIET BI DUNG CON LAN

® L0 xo 5 va chot day 4 cé
tac dung lam qua trinh
ham xay ra nhanh hon.
® Cac chi tiet dwoc lam tor ‘f*{
cac loai thép hop kim cé 2\
Cr va tdi bé mat véi do Lt
clrng HRC 58.
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Thiét bj dieng con lan.
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