CHUONG 3: TINH NGHIEM PALANG PIEN

3.1. GIGI THIEU.

D&i v6i ciu truc mot dAm d€ nang ha va van chuyén mi hang tf noi nay
dén noi khdc trong nhd xudng, ngudi ta thudng ding paling dién. Paling dién
tuong d6i nhd gon, 1am viéc an toan va c¢é do tin ciy cao. Paling dién di chuyén
& cdnh dudi ctia dAm hop, ding d€ nang ha vat theo phuong thing ditng chii y&u
12 cdc motor dién, cdc bd phan thi€t bi dién ... dung phuc vu cho cong viéc lip
rap cdc thi€t bi dién & kho bio tri dién. K&t ciu clia paling dién gém 2 phan
chinh: phan co cidu nang ha va co ciu di chuyén paling.

Tham khio mdy miu, paling dién dugc chon 1a S-5T cda hing

MITSUBISHI (Nhat) c6 cdc thong sd sau:

+ T4i trong ning :Q=5(T)=5000 (kG)
+ Chiéu cao ning : Hinax = 8 (m)

+ T6c do nang ha : Vo = 6.7 (m/ph)

+ Cong suit motd nang : Pn=6.2 (kW)

+ Téc do di chuyén ngang : Vaen = 21 (m/ph)

+ COng suidt motd ngang : Paen = 0.85 (kW)
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Hinh: 3.1
1- Pong co clia co cAu nang hang.
2- Pong cd clia cd ciu di chuyén paling.
3- Cum puli.
4- Mo6c treo hang.
5- Han ch€ hanh trinh ning.
6- Hop gidm toc.
7- Truc lién k&t cd cAu ning ha hang véi co cau di chuyén paling.
8- Banh xe di chuyén.
9- Niit bAm diéu khi€n paling.

10- Hop dién diéu khién paling.
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3.2. TINH NGHIEM CO CAU NANG PALANG PIEN.

Co c4du ning cda paling dién c6 nhiém vu ning ha vat theo phuong thing
ding. K&t cadu cda né bao gdbm:

3.2.1. So @6 truyén dong.

So d6 truyén dong cla paling c6 dang nhu sau:

Hinh: 3.2
1- BOng co dién.
2- Tang cudn cép.
3- Hop gidm toc.

4- V4 che tang cudn cép.
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3.2.2 S¢ d6 mic cap.
Vi trong lugng cliia hang ndng khong qud 16n (Q = 5T) nén hé paling
ning hang dugc st dung c6 bdi suit bing 4 va méc treo dudc st dung 1a loai

méc don. So dd mic cap c¢6 dang nhu sau:

Trong do:
1- Tang cudn cép.
2- Kep cép.
3- Day cép.
4- Moc treo.
5- Cum puly nang hang.
6- Puly ddi huéng cép.
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3.2.3 Tinh nghiém cap nang.

Cap thép dugc chon va ki€m tra theo diéu kién sau:
S, =S, . *n

Trong do:

+ Sa: Tai trong phd hdng cdp do nha ché tao x4c dinh va cho trong
bang cdp tiéu chudn tuy thudc vio loai cidp, dudng kinh cdp va gidi han bén cia
vat li€u sdi thép.

+ Smax: Luc ciing cdp 16n nhat trong qué trinh 1am viéc khong k€ dén
cac tai trong dong.

+ n: Hé s6 an toan bén cda cda cdp dudc tra theo tiéu cé ché dd lam
viéc trung binh, ta chonn =35.5.

Luc cing diy cdp 16n nhat trong qud trinh ning hang dugc tinh todn theo
cong thic (2.18)-[01].
_Q*d-» _ Q

A=A *AL atn

p

Trong do:
+ Q =5000 (kG): Trong lugng hang nang dinh muc.
+A: Hiéu suat clia rong roc, tra bang (2.5)-[01] ta c¢6 A = 0.98.
+a = 4: Boi suat clia paling ning vat.
+t=0: SO rong roc ddi huéng khong tham gia tao bdi suat.
+m,: Hi€u suat chung cla paling.

_ 5000* (1—0.98)

=S,
(1-0.98%)

~1288.1 (kG)

Tur gid tri lyc cing cdp 16n nhi't Smax ta suy ra dugc luc kéo dit cin thiét
ctia cap la:

S, >S,, *n=1288.1%55=7085 (kG)

fi
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Trong cic ki€u két cAu diy cdp thi ki€u IIK —P theo TOCT 2688-69 cé
ti€p xdc dudng giita cdc sgi thép & cdc 16p ké nhau, 1am viéc 1au hdng va dudc
st dung rong rdi. Vit liéu ch€ tao ching 13 cdc sdi thép c6 gidi han bén tir
120+200 (kG/mm?).

Ta chon loai cdp TIK—-P 6x19(1+6+6).6+1 (T'OCT 2688-69) c6 dudng
kinh diy cdp d. = 11 (mm), c6 gi6i han bén cda nhitng diy thép o, =200
(kG/mm?), luc kéo dit cho phép Sa = 7665 (kG).

Ki€m tra lai do bén du trit thyc t&€ cta cap.

n, = 1065 _ 5.95>n=5.5 (thda)
1288.1

3.2.4 Tinh to4dn va ki€ém nghiém cdc thong sé ciia tang nang.
3.2.4.1 Ki€m tra dudng kinh tang.

V6i dudng kinh cdp dc = 11 (mm) di chon ta ti€n hanh kiém tra kich
thu6c nhd nhi't ciia tang trong gidi han cho phép d€ ddm bdo dicu kién bén lau
cho céap thép.

budng kinh cia tang dugc tinh theo c6ng thitc (2.12)-[01].

D, >d, *(e-1)
Trong do:
+ D¢: Pudng kinh tang tinh dén ranh cit (mm).
+ dc = : Pudng kinh ddy cdp quin 1én tang (mm).
+ e: Hé s6 phu thudc vao loai mdy, truyén dong clia cd cAu va ché
dd 1am viéc clia co cAu. Vi ch€ dd lam viéc trung binh, theo bdng (2.4)-[01] ta
chon e = 25.

= D, >11*(25 -1)=264 (mm)
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Ta chon dudng kinh tang D; = 270 (mm) tinh t6i mép ngoai cdac dinh cta
céc rinh din huéng cdp dé théa man yéu ciu vé ddm bdo dd bén lau cia cap

thép.

3.2.4.2 C4c thong s6 khic cua tang.

- S6 d6 tinh kich thudc hinh hoc clia tang kép.

o

Hinh: 3.4
- Chiéu dai lam viéc cda tang kép cudn mot 16p cdp dugc xdc dinh
theo cong thuc (1.17)-[04].
a*H

¥

L, =2%(, +L,)+L, =2%( +5.5)%t+L,

Trong do:

+ L = 4%t dung dé kep ddu cdp trén tang.

%

+ LZ:Z*t:(&l +1.5)*%t, véi 1.5 vong cdp dé gidm tai

*
n t

trong trén dau kep cép.
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+ Ls: Phan tang khong tién rinh ddm bdo cho géc 1éch cdp vdi
puly trong paling dudi gid tri cho phép khi méc treo & vi tri cao nhat (cdch truc

tang mot khodng hmin).

L :b—Z*Hmin*tgy:150—2*650*%:20(mm)

3min
Véi:
+ Hmin = 650 (mm): Khodng cdch nhd nhit giita truc tang véi
truc ctia puly § 6 treo méc.
+ b =200 (mm): khodng cdch gitta tim hai puly.
+ y: la gbc nghiéng cho phép khi day chay 1én tang bi I€ch so
véi huéng thing ding, 14y ddi véi tang tron tgy = 1/10.
+t=12.5 (mm): Budc cdp 1a khodng cach tinh tir tAim 2 sgi day
cap ké nhau bang (2.8)-[02].
+Z: S6 vong day cdp cudn lén tang.
+ D¢ =270 (mm) = 0.27 (m): Pudng kinh cia tang.
+a = 4: Boi sult clia paling.
+H = 8 (m): Chiéu cao nang hang cla paling.
+ a*H: Dung lugng cép clia paling cdp cudn lén tang.
- Vay chiéu dai lam viéc ctia tang kép cudn mot 16p cap dugc xdc
dinh nhu sau:

4%8
5 +5:9)%12.5+20=1100 (mm)

7%
L =2 (n*.

So sdnh v6i chiéu dai toan bd tang diung trong paling nang L; = 1100
(mm), c6 ké dén céc kich thudc diing cho k&t cau tang (bé day tang, vi tri ldp cdc
6 d5 truc tang, ..). Nhu vy kich thudc tang dudc chon va thi€t k& clia paling

nang lahgp ly.
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- Chiéu day nhd nhit clia thanh tang biing gang diic dudc xdc dinh
theo cong thuc (2.18)-[02].
5. =0.02*D, +(0.6+1.0)=0.02%27 + (0.6 +1.0) = (114 + 1.54) (cm)

Liy &, =14 (mm).

3.2.4.3 Kep cap trén tang:
Phuong phdp c¢d dinh dau cdp trén tang thong dung nhit 1a ding tin dém
bén ngoai ép cdp 1én bé mit tang bing bulong. TAm dém v4Gi ranh hinh thang 13
t0t nhat va thong dung nhit. Vi dudng kinh cdp d = 11 (mm) nén ta chon mot
tdAm kep c6 hai bulong dé€ c6 dinh dau cép.

- Luc ciing day cép tai chd kep cdp dugc tinh theo cong thic (2.19)-[02]:

Trong do:
+ Smax: luc cing cdp 16n nhat Smax = 1288.1 (kG).

+ u: hé s6 ma sat gitta day cdp va tang (u = 0,1+0,16), ta chon p= 0,14.

Z

Hinh: 3.5
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12881

T 0.14%4n
€

=S, =217  (kG)

- Luc kéo mdt bulong (2.20)-[02]:
S

g

N= p
Z*(p+p)Ee"™ +1)

Trong do:
+Z: S6 bulong & tAm kep.
+ ai: G6c dm tang bing vong cdp kep o = 2 (rad).
+ p,: Hé s6 ma sdt qui doi gitta diy cdp va tim kep c6 ti€t dién

no 014

= =0.22
sinff  sin40

ranh hinh thang. p, =

+ B=40°: G6c nghiéng mit bén cua rinh.

221.7
N= .
2%(0.14 +0.22)(e*?7" +1)

=61.78 kG)

- Lvc udn buldong (2.21) [1]:
T = N = 0,22x61.78 = 1361 (kG)

- Ung suit uén tdng & mdi buldng (2.22) [1]:

L3*k*N T*1
G, = 2 + 3S[ ]d
z¥m*d?  0,1%d]

4
Trong do:

+1=25 (mm) khodng c4ch tir ddu bulong dén tang.

+ d1 = 16 (mm) dudng kinh chin ren buldng.

+k =1.5: Hé s6 an toan kep cdp.

+ [o]a: ng suat cho phép kéo ditt buldong.

Tra badng PL — 7 [9] chon buldng tinh dau 6 canh theo TCVN 1892 — 76

chon bulong c6 chiéu dai Iy = 45mm, dudng kinh chin ren buldng d; = 30mm.

1 =1y — & + khodng céch tir chan ren buldng dén thanh trong cia tang.
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13x6917 968,38 x 37
O = T 3
3x314x30 3x0,1x30
4

=86,6N/mm? < [o],

Chon vat liéu lam buldong bing thép CT4 c6 tng sudt dit cho phép [cla =
90 + 100 N/mm? .

3.2.5 Chon moc treo vat.

Céc loai méc treo da dudc tiéu chuin héa, vi vay chi cin dya vao stic
nang yéu cau Q = 5 (T) va ch& dd lam viéc trung binh clia mdy truc ta tra bang
(II1.16)-[02] ta chon méc don ¢é s§ hiéu 12 1a loai méc treo ddp tng dugc yéu
cau lam viéc clia may truc.

3.2.6 Tinh toan ki€m nghiém dong co dién.

Cong suit tinh clia dong co dugc tinh theo cong thic (2.31)-[02].

_Q*V,
©102%p

Trong do:
+ Q =5 (T) =5000 (kG): Sttc nang dinh mc.
+ Vi =6.7 (m/ph) = 0.11 (m/s): T6¢ d6 nang ha hang.
+ 17=0.8: Hiéu suit cla paling ning, tra bidng (1.9)-[02].

*
N, = 5000*0.11 _6.74 (kW)
102*0.8

So sdnh v6i cong sudt thuc t€ clia dong cd dién st dung trong paling ning

P =6.7 (kW), ta thiy dong cd sit dung dat yéu ciu lam viéc.
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3.2.7 Tinh nghiém hép giam toc.

- T6c do quay cla tang cong thic (2.35)-[02].

Lo Vata_ 67%4
" omn*D,  3.14%0.27

31.6  (vong/phit)

Trong do:
+ Vin=6.7 (m/ph): Van tdc ning ha hang.
+a = 4: Boi sult clia paling dién.
+ D= 0.27 (m): BPudng kinh cta tang.

- Ty s6 truyén ctia bo truyén dong:

i=fee 730 530y
n, 316

- Sd d6 truyén dong ctia hop gidm toc.

3
2
1
/4 ] |
Al I ’ 7
N
IR
1 /3 4
/2
Hinh: 3.6
Trong do:

1- Pong co dién.
2- Tang cudn cép.
3- V6 hop gidm tdc clia paling.

4- V4 che tang cudn cdp.
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Z1- SO ring clia banh ring 1.
Z>- SO ring clia banh ring 2.
Z3- SO ring cla banh ring 3.
Zs- SO ring clia banh ring 4.

Hop gidm toc ding trong co cAu ning cla paling dién 13 loai hop gidm
toc banh ring tru ring thing hai cAp (m = 4), v6i viéc bd tri cdc cidp banh ring
dn khép nhau nhu sau:

-Céaptha It

+ Bdnh ring 1 (bdanh ring cha déng): Z; = 15
+ Bdnh ring 2 (banh ring cha déng): Z> =75
= Ti s6 truyén clia cip banh ring thy I:

4 75 g

oz, 15

- Cip tha II:
+ Bdnh ring 3 (bdnh ring chi dong): Z3 =15
+ Bdnh ring 4 (banh ring cha déng): Z4+ =75

= Ti s6 truyén clia cip banh ring thy II:

_Z3 5=

Z, _75_,

1,

= Ti s6 truyén clia cd hop gidm tdc:
1=11%=5%5=25 =23.74
Tri s6 nay gan ding vdi ty sd truyén chung yéu cau, do vy hop gidm tdc

v6i k€&t cAu nhu trén van ddm bdo cdc yéu cau lam viéc thuc t€.
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3.3 TINH NGHIEM CO CAU DI CHUYEN PALANG PIEN.

Co ciu di chuyén c6 nhiém vu di chuyén paling c6 hoic khong mang
hang theo phuong ngang clia nha xudng. K&t cdu cla co ciu di chuyén paling
gdm: dong co dién (c6 cong suat 1a 0.85 (kW)), cdc cip bdnh ring dn khép din
dong cho banh xe, banh xe chi dong, banh xe bi ddng, con lin ti. Cic cdp banh
xe dudc bd tri vé hai phia va lin trén bdn cdnh dugi clia dAm hop.

3.3.1 S¢ do truyén dong.

1 5

T
i}

Hinh: 3.7
1- Pong co clia cd ciu di chuyén.
2- Banh ring cht dong.
3- Banh ridng trung gian.
4- Banh ring trung gian.
5- Bdnh riang bi ddng ldp trén truc banh xe.

6- Bdnh ring bi ddng ldp trén truc banh xe.
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7- Banh xe.
8- O bi.
3.3.2. Xdc dinh lyc cdn chuyén dong cia co cdu di chuyén
palang.
Toan bo luc cdn tinh tdc dung 1én cd ciu di chuyén paling dudc xdc dinh
theo cong thuc (3.43)-[01].
Wi=Wi+ W2+ Wi+ Ws+ We+ Wy
Trong do:
+ W1: Luc cdn do ma sdt lin va ma sdt 8 truc.
+ W2: Luc cdn do do dbc ctia dudng ray.
+ Wi: Luc can do gié.
+ Ws: Luc cdn do ma sdt thanh banh vao ray.
+ Ws: Luc cdn do trugt ngang khi xe bi 1€ch so véi ray.

+ W7: Luc can do trugt hinh hoc cia banh xe hinh con.

3.3.2.1. Luc can do ma sat lin va ma sat 6 truc.

2%u+f*d

W, =(G,+Q)* (3.40)-[01]

b
Trong do:
+ Go = 570 (kG): Trong lugng paling dién ké cd méc treo vat.
+ Q = 5000 (kG): Trong lugng ctia vat nang.
+ Dpx = 125 (mm): Pudng kinh banh xe di chuyén paling.
+d =70 (mm): Pudng kinh ngdng truc 1dp 6 clia banh xe.
+ n=0.3: Hé s6 ma sdt lin.

+f=0.015: hé s6 ma sdtcia 6.

36



k %
=W, =(570 +5000) * =25 OO0 _ 75 504 (kG)

125

3.3.2.2 Luc can do d§ doc ctia dudng ray.
W, =a*(G, +Q) (3.41)-[01]
Trong do:
+ o=0.002: D9 ddc dudng ray.

=W, =a*(G, +Q)=0.002 *(570 + 5000) =11.14 (kG)

3.3.2.3 Luc can do gié.

Do ciu truc 1am viéc trong nha xudng c6 két cau kin nén né khong chiu
dnh hudng cda gié, vi vay thanh phan lvc cdn do gié W3 = 0.

3.3.2.4 Luc can do ma sat thanh banh xe vao ray.

2Fu'Hd

W, =(G, + Q) *f, — 1 (3.45)-[01]

Trong do:
+ f, =0.17: Hé s& ma sét khi banh xe trugt trén ray.
+ D’ =25 (mm): Pudng kinh con ldn.
+d’” = 10 (mm): Pudng kinh ngdng truc 1dp 6 con lin.
+ 1 =0.03: Hé s6 ma st trong & truc con lin.
+ pu=0.3: Hé sd ma sit lin cla con lin.

ES *
= W, =(570 + 5000) *0.17 * 2703 22'03 341 ko)
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3.3.2.5 Luc can do truwgt ngang khi xe bi xién léch so vdi

duong ray.

)

W, =(G, +Q)*f, *
B+r

(3.46)-[01]

Trong do:
+ f, =0.17: Hé s6 ma sét khi banh xe trudt trén ray.
+ 8=5 (mm): Tong khe hd hai bén thanh banh va dudng ray.
+ B =220 (mm): Khodng cdch giira 2 truc banh xe.
+r =5 (mm): Bdn kinh trung binh ctia banh xe.

10

= W, =(570+5000)*0.17 * =21.04 (kG)
220+5

3.3.2.6 Luc can do trugt hinh hoc cia banh xe hinh con dugc

tinh theo cong thic (3.48)-[01]:

r, —r
=(G. + *f x__ L 72
W, =(G, + Q) *f 2h (41

Trong do:
+ f, =0.17: HE s6 ma sét khi banh xe trugt trén ray.
+ 11 = 125 (mm): Bdn kinh 16n ctia banh xe hinh con.

+ 11 = 112 (mm): B4n kinh nhd cida banh xe hinh con.

= W, =(570 +5000) *0.17 * 125112 =25.97 (kG)

2%(125+112)

Vay tdng lyc cdn tinh tdc dung 1&én cd cAu di chuyén cla paling dién:

t=73.524 +11.14+ 0+ 34.1 + 21.4 + 25.97 = 166.134 (kG)
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3.3.3 Tinh to4n ki€m nghiém dong cd dién.
Cong sudt tinh yéu ciu cla dong cd dugc xdc dinh theo cong thifc sau

(3.60)-[01].
W, *V,

den

760 %1000 * 1,

Trong do:
+ Vaen = 21 (m/ph): Van t&c di chuyén cdia paling dién.
+ M, =0.7: Cong sud't clia dong co dién.
+ W= 166.134 (kG) = 1661.34 (N): Téng luc cin tinh tic dung 1én co
cAu di chuyén ctia paling dién.

ES
N, = L0012 e3067 (kG)
60 *1000 * 0.7

So sanh vdi v6i dong co clia co cAu di chuyén P = 0.85 (kW), ta thdy cong

sudt clia dong co théa min yéu cau lam viéc.

3.3.4 Kiém tra ti s6 truyén chung cia co ciu di chuyén
palang dién.

Ti s truyén chung cia co ciu di chuyén paling dién dugc tinh nhu sau:

Trong do:
+ ndge = 750 (vg/ph): T6c dd vong quay culia truc ddng co.
+ vy : TOC dd quay ctia truc banh xe di chuyén dudc xac dinh nhu sau:

_ Vdcn _ 21
n*D,.  3.14*0.125

=53.5 (vg/ph)

nbx

:i:@zm
53.5
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Hop gidm tdc dung trong cd cdu di chuyén cia paling dién 1a loai hop
gidm toc banh ring tru ring thing hai cip, vdi viéc bd tri cdc cip banh ring dn
khép nhau nhu sau:

-Cép thu I:

+ Bdnh ring 2 (banh ring chu déng): Z> = 10
+ Bédnh ring 3 (banh ring chu ddng): Z3 = 80
= Ti s6 truyén clia cip banh ring thi I:

Z, _80 _

‘Tz, 10

- Cép thu II:
+ Bdnh ring 4 (bdnh ring chi dong): Zs = 20
+ Banh ring 5 (banh ring chi dong): Zs = 35
= Ti s6 truyén clia cip banh ring tha II:

y4
i =L 3595
Z, 20

— Ti s6 truyén clia ci hop gidm tdc:
i=11*=8*%1.75=14
Tri s6 nay diing véi ty s6 truyén chung yéu ciu, do vay hop gidm téc véi

k&t cAu nhu trén vin ddm bdo cdc yéu cau lam viéc thuc t€.
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