TRUONG PAI HOC NONG LAM TP. HO CHI MINH
KHOA CO KHIi - CONG NGHE
BO MON MAY SAU THU HOACH VA CHE BIEN

BO PHAN MANG TAI

GV. Nguyén Hai Ping

Trucong Dai hoc Néng Lam TP HCM I




Yéu cau cta thiét bi mang tai?

® An toan cho ngwoi va hang.

® Th&i gian xép d& ngan, it ton sirc nguwoi
® Trong lwvong nho

e Két cau don gian, gia thanh ré.

Truong Pai hoc Néng Lam TP HCM 2



THIET Bl MANG TAI GOM ]

d Cap gilr
Od Gau ngoam

d Cac b6 phan mang tai khac:




. Moc

- Cau tao va phan loai
+ Cau tao

- Vat lidu ché tao moc 1a thép 20, dat do cing 95 +
135HB; cac loai thep nhiéu cacbon, gang va duc khong
dwoc phép dung vi nd ¢c6 kha nang gay dot ngot.

- Hinh dang va két cau nhw hinh vé;

- Cac loai méc nang hang ()
déu dugc tiéu chuan /[\fg
;

hod nham d3am bao

trong lwong, kich  / I
thweéc  nhd nhét ed '\ 9
strc bén déu & hau hét 1
cac tiét dién. al b/ c/

Moc don




. Moc

+ Phan loai
* Theo hinh dang:
- Méc don: chi c6 mét nganh treo vat; V‘? Y
e e e R v -
- M6c kep: co hai nganh treo vat. J&J
* Theo phwong phdp ché tao: Q
- Méc duc: it dung;
- Méc rén dap: dung pho bién hon ca; I' b
- Méc tam ghép: gom nhirng manh ~ |1 ; —\
thép tam ghép lai bang dinh tan CRATREEY T
(dung khi co nhwng yéu cau dac Tl ey
biét vé chiéu dai méc, nhw & cac e W
thung chira kim loai long, ho& chét Méc kép

Iong...). 5




S8 { MOC ]

Q Yéu cau
- Kich thwée nhd gon nhat;

- Trong lvgng ban than nhe nhat;

- C6 strc bén déu & hau hét cac tiét dién;

- Pon gian, dé ché tao.

Cau tao méc




{ MOC TIEU CHUAN

d Tiét dién than mdc coé dang hinh
thang cong: dam bao d6 bén déu,
khoi lwong nho nhat.

4 Khong can tinh maéc tiéu chuan,
chi can chon theo dung trong tal

d V&i moc khong tiéu chuan can
kiém nghiém ve do ben tai cac tiét
dién nguy hiém: cuong moc va 2
tiét dién trén than mac.




{ MOC TAM

v Tai sao dung méc tam:

Khi trong tai Ién va rat Ién ché tao moc
bang ren/d3p kho va dat nén thwong
dung moc tam.

v' Ché tao:

Méc tdm dwoc ché tao bang
cach cat cac tdm thép thanh hinh
dang modc, sau do lién két cac tam
bang dinh tan.

v Uu diem:

C6 thé thay thé cac tam khi can thiét.




{ TINH MOC ]

+ V&i moc tiéu chuan khéng can tinh, chi can
lwa chon dung theo trong tai yéu cau.

+ VoI moc khong tieu chuan, can tinh méc v
do bén tai cac tiét dién cudbng moc va tha
moc.

&
N




Tiét dién cudng moc A-A
tinh nhw, bulong chiu keo,
kKhOng Xxiét.

O —

U'ng suat cho pheép lay
85MPa khi dan dong tay
hoac 40-50MPa khi dan
déng bang dong co.

Tiet dién than modc:
theo ly thuyét thanh cong:

a/2 | el el 0




TINH MOC KHONG TIEU CHUAN ]

Tiét diéen B - B

Chiukéo o _ 9 &y
(tho trong)

» Chiunén 5 =— Q e, <|o]

(thongoa) * Ak 05a+h

V&i k — hé sé phu thudc dang tiét dién
el

h=el+e2 1
—az+el TR ——dA
r=a e ’ AL r+y
A —diéntich tiét dién
a/2 | el| e2 « (ng suét cho phép &y 165 MPa khi dan dong

: 4 tay hodc 150 MPa khi dan d6ng bang d/co.




3. Khung treo moéc

Gom: + Khung don gian;
+ Khung phtrc tap;
+ Loai khung dai;

+ Loai khung ngan.

a- khung dai; b- khung ngan Khung don gian 12
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Khung ngan

Khung dai
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1. Kim cap

Dung dé van chuyen cac vat
pham dang thoéi,” dang khoi
(nhw thai thép, hom thung...);

- Thoi gian budc, Chang giam, do
do tang duoc nang suat va co
thé mang vat pham dang &
nhiét do cao;

Phan loal
- Kim cdp déi xtrng;
- Kim c&p khéng dbi xtrng;

- Kim cap léch tam

Kim ma sat

Kim cap

15




@i 11 Cac thiét bi mang tai chuyén ding
‘
2.Vong treo

- Dung dé van chuyén cac vat phdm dang thanh dai bang cach cho vat pham
chui vao vong hoac treo bang cap; thwdng vat nang co trong lwgng Ion trén
25 tan;

- Vong treo thwéng ché tao tir thép 20, dang vong nguyén hodc vong chap.

- Wu diém: gon, nhe hon mdc treo ¢cé cung tai trong nang song khéng dwoc
tién lgi trong st dung do luén phai dung day treo luén qua no.

Vong treo

4
. . el




i

W= ||. Cac thiét bi mang tai chuyén dung

3. Gau ngoam

Gau ngoam
c6 dan déng
riéng.

17




II. Céc thiét bi mang tai chuyén dung

S 3. Gau ngoam

- Gau ngoam la loal thung chira tw xdc va ty dé vat pham roi
nhu cat, séi, than...

- Khéng ton thoi gian chat va dé tai;

* Theo két cau chia gdu ngoam thanh hai loai:
+ Gau ngoam hai canh: dung dé van chuyén vat pham loai nhd hat;
+ Gau ngoam nhiéu canh: dung dé van chuyén vat pham loai cuc 1&n.

* Theo so do diéu chinh lai chia thanh hai loai:
+ Gau ngoam mét day (hinh 3-10): c6 thé treo vao méc cau
truc théng dung dé lam viéc, nang suat thap;
+ Gau ngoam hai day (hinh 3-11): phai cé co cau truc gau
ngoam hay co’ cau nang riéng.
+ Gau ngoam truyén ddng bang may (dan ddng riéng).

* Gau ngoam xuc dworc vat liéu nho trong Iwong ban than. 18




- Dung dé van chuyén cac vat pham dang 16ng, nhiét dé cao,...
- C6 két cau dé thao, do, rot vat liéu trong gau ra ngoai.
- Gom:

+ Gau ty dé miéng (bang cach thay dbi vi tri trong tam):;

+ Gau ty db day.

GAau e dé da'y




Thung rot
- DUng dé van chuyén cac vat pham dang 1dng, nhiét do cao,...
- C6 céac dang két cau nhu sau:

4
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II. C4c thiét bi mang tai chuyén dung
Nam cham dién tw

- DUng dé van chuyén cac vat liéu rdi ¢é tr tinh nhw sat thép phé;

- Uu diém: chat tai, d& tai nhanh chéng va hinh thu vat pham kha
da dang;

- St dung nhiéu trong nha may luyén kim va bén cang:

- D) an toan khong cao;

- C6 cac dang két cau: chir nhat, tron.

[y

| o,

1

|

Nam cham mam chi nhat Nam cham mam tron 21




TRUONG PAI HOC NONG LAM TP. HO CHI MINH
KHOA CO KHIi - CONG NGHE
BO MON MAY SAU THU HOACH VA CHE BIEN

CO CAU NANG VA KEO

GV. Nguyén Hai Ping

22




Yéu cau cla thiét bj?

An toan trong st dung

PO mém cao, dé udn cong, dam bao dd nhd gon
clia co cau may

Em diu, khédng gay on
Trong lwong riéng nha, gia thanh thap
PO bén 14au, thoi gian st dung I&n

23




ﬁ [ Trong CCN thwéng str dung? ]

=

1 Day cap bén
d Xich

24




|. Cap thep bén

» Cau tao va phan loai
+ Cau tao

v

AN

Cac soi thép cé dd bén cao ob= 1400 —2000
MPa (do thao tac tudt soi) bén v&i nhau thanh
tao.

Cac tao bén v&i nhau quanh I6i thanh cap.
Céc soi con c6 thé cung hodc khac dwdng kinh.

L&i cap co thé 1a day, thép hodc soi tdng

25




et

- |. Cap thep bén
« Cau tao va phan loai
+ Phan loai

v' Theo tiét dién

v’ Theo s0 I&p bén

v' Theo chiéu bén

v Theo dang tiép xuc gitra cac soi con

26
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Cap hinh canh hoa




Theo sO I&p bén

- Cap bén don
- Cap bén kep
- Cap bén ba lop
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Theo dang tiép xuc gitra cac soi con

» Tiép xuc diém
. Tiép xuc dwdng




LK-P.6x19+10.C

LK-P0.6x36+10.C LK-2.6x25+10.C TLK-0.6x27+10.C
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Tinh toan chon cap

v Nham dam bao do bén lau cho cap. D6 bén lau cla cap phy
thuéc 2 yéuto: S, vatysod./ D,

v' Tinh theo phwong phap thwe dung, quy dinh baoi tiéu chuan.
Cap dwoc chon can dam bao hé s6 an toan:

v Zp = Sd / Smax 2 Zp,min
v Zp,min —tra bang theo CBLV M1---M8 xem TCVN 5864-1995
v Lwu y: * V&i thiét bi ché nguwdi Z, . =9

p,min

v' V&i thang may ché nguwoi Z, .., = 16 hodc 12 tuy s6 day doc
lap treo cabin la 2 hay I&n hon 2

32




TR

NISTS

Frag s S

(TCVN 5864-1995)

Gia trj toi thiéu ctia Zp doi v&i cap va xich tai

'.!

flsg L5t

Nhom CBLVicaa |y | M2 | M3 | M4 | M5 | M6 | M7 | M8
CO cau
Z, min 3,15 | 3,35 | 3,55 | 4,00 | 4,50 | 5,60 | 7,10 | 9,00
GHI CHU:
1. Trong diéu kién s dung nguy hlem(V| du kim loai néng chay) thi CBLV

khong lay dwoi M5 va khi tr M5 trélén, Zp,min lay tang thém 25%.
2. V@i thiét bi ché ngwdi Zp,min 13y bang 9, con v&i thang may chonguoi

(TCVN 6395:1998) Zp,min= 16 hodc 12 tuy theo sb cap ddc lap treo cabin la
2 hay I&én hon. Lwu y, khong cho phép treo cabin trén 1 day cap duy nhét.

3. V@i xich dan ddng bang déng co:

+ xich han cudn I&n tang tron: Zp,min=6

+ xich han chinh xac an knop voi dia xich: Zp,min= 8
+ xich tam: Zp,min=5

Khi dan ddng bang tay: Zp,min= 3 vé&i tat ca cac loai xich

<
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Y

Cac chu y khi str dung cap

Cap phai c6 chirng chi.

Day cap phai la mot doan nguyén.

Bdi tron cap thuwdng xuyén tlr ngoai bang mé
chuyén dung.

Theo doi cap va thay cap md&i khi cap mon giam
duwong kinh 10%, dit 1 tao hoac s6 soi dut trén mot
bwdc bén Ion hon gia tri cho phéep (TCVN 5744-
1993).

Tranh cap cha sat voi nhau va voi cac bo phan khac.

36




SO soi dit cho phép trén 1 budc bén
TCVN 5744-1993

A \ Cau tao cap, sO sqi
He sO an toan
ban dau 6x19=114 6x37=222

cua cap R ] R ,.. A ] - R
Ben cheo Bén xuoi Ben cheo Bén Xuoi

<9 14 7 23 12

0 -10 16 8 26 13

10 = 12 18 . 29 14

12 = 14 20 10 32 16

14 - 16 22 11 35 17

v




ll. Xich

« GOm 2 loai: xich han va xich tam

|

t

Tam co dang

(&

&

hoac dang




Tinh toan chon xich

Twong tw cap thep, xich duoc tinh theo phwong
phap thuwc dung, quy dinh béi tiéu chuan. Xich
dwoc chon can dam bao hé s6 an toan:

Zp = Sd / Smax = Zp,min

Z, min —tra bang tuy theo cach dan dong CCN.
TCVN 5864-1995

39




©Nhe

©Mém

©Em => van toc bat ky

©D0o bén lau twong doi Ion

©Lam viéc an toan (pha huy dwoc
bao trwédc qua s6 soi dirt => khéng
durt dot ngot)

®Yeéu cau dwdng kinh tang hoac
rong roc lon
Pham vi st dung: Pa sb céac trwdng

hop

S0 sanh cap va xich

Xich

®Nang

© Mém

®Va dap, 6n => van toc thap

®Do bén lau twong déi Ion

®Kém an toan (mirc pha hay khéng
dwoc bao trwédc => nguy co dut dot
ngot)

© Khéng yéu cau dwéng kinh tang va

rong roc lon
Pham vi st dung:Khi van toc thap,
y&u cau nhd gon hoac mai trwdng

nhiét do cao
40




Cac bworc tinh chon cap va xich

v/ Chon loai cap va cap dé bén thich hop hoac xich.
v Tinh lwc cang day Ion nhat S ..

v Tlr CDLV d3 cho, tra bang (tiéu chuan) dwoc Z
v Tinh lwc kéo dit yéu cau:

Sd,yc =S > /

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

p,min-

max p,min

Sd,bénng - Sd,yc

41




Lift Rope 8x19+1 (KONE)
cap dé ben 1600(inner)/1300(outer) MPa

Dkinh Aihep, MmM2 Sd, kgf KL, kg/m
8 18,9 2780 0,18
10 35,6 4190 0,33
11 46,0 5370 0,43
12 b3.9 6 340 0,5
13 61,9 7290 0,58
14 70,0 8 250 0,66
15 82,6 9 690 0,78
16 93,3 10 790 0,86
18 17,6 13 760 1,10
20 143.,5 16 870 1,35

42




Cap thép JIK-P, 6x19+1 (GOST 2688-80)

Pkinh sd, N sd, N KL, kg/m
6,=1400MPa | ©,=1600MPa
8,3 i 34 800 0,256
9,1 i 41 550 0,305
9,9 i 48 850 0,357
11 . 62 850 0,461
12 i 71750 0,527
13 71 050 81250 0,597
14 86 700 98 950 0,728
15 100 000 114 500 0,844
16,5 121 500 139 000 1,025
18 145 000 166 000 1,220
19,5 167 000 191 000 1,405

< > 43




Cap thép JIK-0, 6x19+1 (GOST 3077-80)

Pkinh Sd, N Sd, N KL, kg/m
6,=1400MPa | ©,=1600MPa
7.8 i 29 900 0,221
8,8 i 39 800 0,294
10,5 i 53 650 0,388
11,5 i 66 150 0,487
12 - 72 000 0,530
13 i 81000 0,597
14 i 97 750 0,719
15 i 115 500 0,853
16,5 118 000 135 000 0,997
17,5 136 500 156 000 1,155
19,5 162 500 183 000 1,370

4 > 44




Cap thép JIK-3, 6x25+1 (GOST 7665-80)

Pkinh Sd, N sd, N KL, kg/m
6,=1400MPa | 0,=1600MPa
8,1 i 31900 0,237
9,7 - 46 300 0,343
11,5 54 900 62 700 0,464
13 71500 81750 0,605
14,5 90 350 102 500 0,764
16 110 500 126 500 0,942
17,5 134 500 153 500 1,140
19,5 160 000 183 000 1,358
21 188 500 215 000 1,594
225 219 000 250 500 1,857
24 251 500 288 000 2,132

<
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Xich han — xich chinh xac (GOST 2319-70)

Pkinh Buworc t Chiéu réng Sd KL
day (mm) B (mm) (kN) (kg / m)
6 19 21 13,7 0,75
7 22 23 17,6 1,00
8 23 27 29,9 1,35
9 27 32 31,0 1,80
10 28 34 39,0 2,25
11 31 36 45,0 2,70
13 36 43 64,7 3,80
16 44 93 100,0 5,80

46




TRUONG PAI HOC NONG LAM TP. HO CHI MINH
KHOA CO KHIi - CONG NGHE
BO MON MAY SAU THU HOACH VA CHE BIEN

BO PHAN CUON DAY
VA DAN HUONG DAY

GV. Nguyén Hai Ping

47




Khai niém chung

 Tang:bd phan cudn day trong CCN, bién chuyén
ddng quay thanh chuyén ddng tinh tién nang/ha vat.

» Rong roc:bd phan dan huwéng day.

» Palang:bd phan gém céc rong roc, co dinh va di
dong, lién két v&i nhau bang day, dung dé giam lwc
cang day hoac tang van toc.

48




Tang cuon cap ]

Cau tao chung

v

v

Tang thwong cé dang ong_tru, hai dau co
moayo dé 1ap véi truc, chuyén dong quay.

Vat lieu
Bé mat
cat ran
dwong

tang: gang hoac thep.

am viéc co thé nhan (tang tron) hodc
n dang ren tron co buwdc Ion hon

Kinh cap tranh cap cha xat vao nhau

(tang xé ranh).

Tang c6 thé dung dé cudn 1 I&p hodc nhiéu

|&'p cap

chong lIén nhau.

49




Hinh 3-32. Puli cap
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Cau tao tang tru
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» Tang cén Tang quan cap
« Tang hinh yén ngwa Tang ma sat
==
Sma
Smax _ = Sae Z Z
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Tang ma sat dirng Cac loai ranh cap cua puli ma sat
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v Puwdng kinh danh

nghia Do.

v Chiéu dai t6i thidu

Dy

)

SESSSSN

Fil i TN

phan cubn cap
trén tang L.

v Chiéu day thanh
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Pwong kinh danh nghia#=

» Duwong kinh do theo tam |&p cap dwoi cung.

> Xac dinh ti diéu kién tang do bén lau cho
cap:Dyzh,.d.voi dc—duwong kinh cap h,—he so, tra
trong tiéu chuan theo CDLV cua co cau nang.

> TCVN 5864-1995 quy dinh gia tri toi thieu cta h;.

> Lwu y: v&i CCN dan dong bang d/co, dwong kinh
tang can tinh lai, dam bao van téc nang cho trudc.

95




Chiéu dai tang cudn ¢

+ Tinh ttr s6 vong cap trén 1 I&p (Z) va khodng cach gilra cac
vong cap (bwéc cubdn cap -t): L 2Z.t
) h- Buwdc cudn cap t = devdi tang tron; t = 1,1.dcvéi tang xé
ranh.
- S6 vong cap khi cudn 1 1&p tinh theo cdng thire:
=71+72+ 73 + /74
v&i Z1= a.H/(x.D0) —s6 vong lam viéc (H —chiéu cao nang;
D,—dwong kinh tang;
a —b0i suat clia palang)
Z2=1,5..2 —s0 vong cap du tri trén tang
Z3=0..2 —s0 vong phuc vu cd dinh céap lén tang.
Z4=2 s6 vong thira & dau tang
- Khi cudn n 1&p céap trén tang co thé lay Z = Z1/n. 56
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Chiéu day thanh tang™

. Chiéu day & thwdng chon trwde theo vat liéu tang:
*Thép: 6= 0,001.Dy+ 3 (mm)
*Gang: 6= 0,002.D,+ (6...10) 2 12(mm)
v&i Dy—dwdng kinh tang, tinh bang mm.
« Kiém tra tang véi kich thwéc da chon vé dé bén:

\/&i tang ngan (L/DOSB) chi can klem nghlem dd bén nén:
tang dwoc tinh nhw 6ng day chiu ap suat ngoai do day vai luc
cang S,.., Xiét |én tang sinh ra.

*Khi tang dai (L/D,> 3) can tinh dén anh huwéng cla ca
udn va xoan.

L -




Hé s6 dwong kinh véi tang va rong roc
(TCVN 5864-1995)

hiEdeC;Luv MI M2 M3 M4 M5 M6 M7 M3
h, 1 Y 12:3 14,0 | 16,0 | 18,0 | 20,0 | 22,4 | 25,0
h, | ¥ A 14,0 | 16,0 | 18,0 | 20,0 | 22,4 | 25,0 | 28,0
h, | B . L8 12,5 | 14,0 | 14,0 | 16,0 | 16,8 | 18,0

GHI CHU:

1. Bwdng kinh danh nghia cua tang: D= h,.dc

2. Bwdng kinh cla rong roc dan huwéng: D, h,.dc

3. Puorng kinh cla rong roc can bang: D, h,.dc

4. V&i can truc twhanh: h,= 16; h,= 18; h,= 14 v&i CCN tai

h,= 14; h,= 16; h,= 12,5 vé&i CCN can

5. Bwong kinh rong roc ma sat trong thang may: D 240.d, (TCVN 6395:1998)
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Kiém tra tang cudn cap vé dé bé

- V&i tang ngan (L/Dy< 3) chi can kiém nghiém do bén nén:
tang dwoc tinh nhw Ong day chiu ap suat ngoai do day vo
lwc cang Smax xiét |én tang sinh ra:

.=k, /(td)<[o]
k=1:1,28: 1,37; 1,45; 1,52; 1,53 tuy s6 I&p cap tir 1.6
[c] = 70...90 MPa v&i gang; 100...120 MPa v&i thép.

- Khi tang dai, can tinh dén udn va xoan:

O-HZ — \/Gfﬁ‘ + Gr? g [O-]
M +0.75T
- /4 59
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Bulong va tam kep
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Rong roc va dia xich
Cau tao

V@i rong roc cap, duwong kinh danh nghia D,
do theo tdm cap, xac dinh tlr diéu kién
tang do bén lau cho cap:

Dy2 h,.d.vOi rong roc thuwong
Dy h,;.d v&i rong roc can bang
v&i d.—dwong kinh cap

h,, hy3—he sO, tra trong tiéu chuan theo CBLV
ctia CCN!

Cac kich thwdc khac theo két cau:
R=0,6d.=(1,5-2,0)d.,=(2-2,25)d..

61




Rong roc va dia xich 1
Cau tao

V&i rong roc cho xich han,
dwong kinh danh nghia
D, xac dinh theo duwong

T Kinh day thép lam xich (d),

bwdc xich (t) va sd rang

(s6 hoc) trén dia xich (z):

D{)

D _ t 2 d 2
0 \/ (sin(90/z)) +(cos(90/z))

Z — sO hoc, min = 5-6 62




P1a xich xich han

a- dia xich bi déng;
b- tang quan xich;
c- dia xich chu déng.
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Pra xich xich h
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« Tuy cong dung, palang dwoc phan lam 2 loai:
— Palang loi lwe (hinh a)

_ Paling loi van téc (hinh b) @ @

\v4
SL [$ Sa
L]
(1\‘ Q.Vn
AT o+t
S
¥ |P,vp
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BT 03

1. Poc chwong 4, TL 4/ tdm tat, dat 2 cau hoi
kém tra 0.
2. DPoc bai giang dat 2 cau hoi, kem tra 1&i
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