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CHUGNG I: TONG QUAN VE QUA TRINH VA THIET BI PAP, NGHIEN

1. Khdi niém
1.1. Pinh nghia
“ Qud trinh lam gidm kich thudc ciia cuc vat liéu rdn nho ngoai luc tdc djng vao
dé phd vonéi luc lién két giud cdc phdn tit ciia né goi la qud trinh ddp hodc
nghién”.
Céc cong cu d€ thyc hién qué trinh dap, nghién goi 1 cic may dap, nghién.
Chi tiéu kinh t€ k§ thuit cia mot may dap, nghién dugc danh gid bdi cic yéu to
sau:
e Mic do dap, nghién
e Ning lugng tiéu hao trén mot don vi sin phdm
e Chi phi vé van hanh
1.1. Miéc do dap, nghién
Miic @6 dap, nghién 1a ty sd khich thudc cda cuc vat lidu trude khi dap, nghién
(D) v6i thudc ctia né sau khi dap, nghién (d)
i — Dmax
O
Thong thuong i =3+3000 va c6 thé 16n hon. X4c dinh khich thudc cuc vat liéu
bing cich do hoic dung lu6i sang d€ phan loai. P&i véi cuc vt liéu c¢6 hinh dang bat
ky thi ding mot trong hai cong thiic dusi day dé xac dinh kich thudc trung binh :

D - a+b+c
3
hoidc D, =+abc

trong d6 a, b, ¢ tuong ng véi chiéu dai, chiéu rong, chiéu cao clia cuc vat liéu do theo
ba phuong vudng géc nhau.

D61 v6i hdn hop vat liéu ¢ kinh thude khdc nhau thi ding mdy sang phan loai
roi tinh dudng kinh trung binh clia mdi loai theo cong thic sau :

CImax + dmin
2
va d_.. 12 kich thudc 16n nhat va nhd nhat cia cuc vat liéu.

dtb =

trong d6 : d_,

X

Sau d6 , xac dinh kich thudc trung binh ctia hdn hgp theo :

d. = a,dy, +8,dy, +..+8,dy,
® a+a,+.+a,

trong d6 : dy,d,y ..., d,y, 12 kich thudce trung binh ctia mdi loai trong hdn hop.
a,,d,,...,a, 12 ham lugng ctia mdi loai trong hdn hdp , tinh bing % trong ludng.
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a =91 4100%
G

trong d6 : g, - trong lugng cla phan vat liéu c6 kich thuée d_, ;
G- trong lugng ctia hdn hop vat lidu.
Khi dung kich thudc trung binh ciia cuc vat liéu tru6e va sau dip nghién thi ta c6 mic
dd dap nghién chinh xdc hon :
Dy
Oy
2. Cdc phuong phdp ddp, nghién
Khi Iya chon phuong phdp dap, nghién can phai ciin ¢t vao cic yé&u td sau:
e (o tinh clia vat liéu (citng, gion, mém...)
e Kich thudc vat li€u trude khi dap, nghién
e Mifc do dap nghién i
Tuy theo kich thuéc clia vat liéu trude va sau khi dap nghién, ngudi ta chia ra:
e Dipthé D=1500+300mm; d =350+ 100mm, 1=3+5

e Dipvia D =350+100mm; d = 100 +40mm, 1=6+10
e DPipnhd D =100+40mm; d = 30+ S5mm, 1=16+20
. Nghién min D =30+5mm; d =2+0.075mm, 1=100

e Nghiénkeo D =1.2+0.1mm; d = 0.0001mm, i=1000

DPap tho, dap vira thudng dugc thyc hién & trang thdi khd, con dip nhd, nghién min,
nghién keo c6 thé thuc hién & trang thdi kho hoic udt.

Qua trinh dap nghién, c6 thé thuc hién & chu trinh héd, chu trinh kin hoic két hop chu
trinh hé véi chu trinh kin, hodc dung chu trinh hai giai doan.
3. Cosdly thuyét ciia qud trinh dap nghién

Qud trinh dap nghién cin tiéu t6n mot ning lugng rit 16n d€ tao ng ra Gng suat pha va
16n hon ndi luc lién két giita cdc phan tf trong vat thé rin dem dap nghién. D€ x4c dinh ning
lugng tiéu tdn dé; cd ban dya vao cdc thuyét sau day:

3.1. Thuyét bé mat do gido su Rittinger néu ra nim 1867, phat bi€u nhu sau: “Cdng can
thiét dé dap nghién vat liéu ti 1¢ vdi dién tich mdi sinh sau khi ddp nghién vt
lieu do “.

Chttng minh:
Gia thiét vat liéu cé dang khoi vudng vin canh 1a D, dudc dap ra thanh nhitng
khdi vudng nhé cé canh 13 d. Vay mifc do dap nghién :
i=D/d
S6 mit cit § mdi chiéu : (i-1)
S6 mit cit ba chiéu ctia khdi vudng 12 : 3(i-1)
Téng dién tich m&i sinh clia ba mit cit 1a:
F = 6D*(i-1) (cm?)
Goi A: cong cin thiét d€ tao ra 1 cm?” dién tich mdi sinh, véi mdc d6 dap nghién
i va kich thudc vat liéu ban dau D, thi cong dap nghién cda vat liéu nhu sau :
A; = AF = 6AD? (i-1) ( KG.cm)
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Khi mitc do dip nghién rit 16n, nghia 13 i ti€n tdi o, c¢6 thé xem (i-1) ~i. Tir d6
c6 thé ritra : “ cong ddp nghién vt lidu ty 1é thudn véi mitc do ddp nghién .
Trong thuc t& vat liéu c6 hinh ddng bat ki, nén cong thic c6 dang tong quait sau:

A; = 6kAD? (i-1) (KG.cm)
k: hé s& phu thudc hinh ddng cta vat liéu, thong thudng k=12 = 1.7.
3.2. Thuyét thé tich (Kirpisev)

Theo Kirpisev “ cong can thiét d€ dap nghién vat liéu ti 1& véi thé tich hay trong
lugng clia vat liéu bi bién dang khi dip nghién “.

Co s6 clia thuy€t nay dua vao thuyét bién dang clia vat liéu khi chiu kéo hay chiu
nén dén gidi han dan hdi hay phé huy. Khi chiu kéo hay chiu nén dén gii han dan hoi
hay phd huy, vt liéu s€ tuan theo dinh luat Hoock.

aL= PE
EF
Trong do6:
AL-bién dang dai tuyét d6i  (cm)
p- luc kéo hodc nén (kg)

F- ti€t dién chiu kéo hodc nén ( cm?)
E- modun dan hdi cda vat liéu (kg/cm?)
L- chiéu cao ban dau ctia miu (cm)

Cong lam bién dang mot cuc vat liéu:

dA = (p+p;dp)dﬁ ~ pdi
dp _ P
di AL
— dl=A—Ldp
dA AL

A= AJ'L dA:A.[L pd ﬂ:A—LJQ pdpzﬁl'
0 0 p 0 2

Thay AL:E—:; vao cong thuc A,

2
. AL
Ta c6: A= P
2
Ung suét dan hoi cha vat liéu:

o = E (kg/em?)
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p=ot

Lo’F?2 o%
A= = ke/cm
" EF op  (kelem)

Khi dip cédc hat vat li€u cé kich thuGc khac nhau cong dap nghién vat liéu:
= ZA (vl+v +..+V )_ Zv (kg.cm)

3.3. Thuyét t6 hop ( Rebinder )
Theo Rebinder cong dip nghién vat liéu gdbm hai thanh phan :
e (CoOng tao nén dién tich mdi sinh
e (CoOng lam bién dang vat liéu
Tuy theo qud trinh dap nghién cu th€ ma thanh phan nio sé& 1a chd yéu.
Nhu vay :

A=A, + A, = 6kAD? (i-1) + % (kg.cm)

C6 thé viét lai duéi dang :
A = O6AS +KAV
Trong do6 :
AS: Bién ddi bé mit riéng cua vat li€u ( dién tich mdi sinh )
k :Cong dan hdi va bién dang déo riéng clia vat liéu
AV: thé tich cia vat liéu bi bi€n dang
5: ning lugng bé mit riéng cda vat liéu ( cho mot don vi)
4. So luoc va phén loai cdc thiét bi ddp, nghién
Ciin ctf vao mifc do dip nghién va nguyén tic tic dung luc, ngudi ta chia ta nhu

sau:
4.1. Céc mdy dap: dung d€ dap tho va dap vira, gdm c6:
e Maiy ddp mé (con goi la mdy dip ham)
e May dap nén
e Midy dap bua
e Maiy dap truc

4.2. Céc mdy nghién: dung d€ nghién nhd, nghién min va nghién keo, gbm c6:
e Mady nghién qud lin
e M4y nghién bi
e Maidy nghién bi rung
e Maidy nghién vong
e Miy nghién vong
e M4y nghién ring
e Maidy nghién dia
e Maidy nghién keo
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e Midy thdi nhé
5. Gidi thi¢u chung vé mdy ddp ham
M4y dap ham dung d€ dap tho, trung binh nhd cic loai vat liéu c6 dd bén nén 16n.

Uu diém chinh cla né 1a luc dap, ép rat 16n nén c6 thé pha va cic loai dd ciing va
da dai, k&t cAu clia mdy don gidn, chim séc va bdo dudng k¥ thuat, st dung dé dang,
clra nap d4 16n, ning suit twong ddi cao, 1am viéc 6n dinh gi4 thanh khong cao, khong
doi hdi trinh do tay nghé cao.

Nhuigc diém chinh ciia loai mdy nay la gay ti€ng dn va bui khi hoat dong.

Bo phan co bdn clia mdy 13 hai m4 nghién, trong d6 c6 mdt ma di dong va mot
mdy c6 dinh. Hai m4 tao thanh budng nghién c¢6 dang hinh ném, phia trén budng
nghién rong, phia dudi hep din. P4 dudc nap vio budng nghién. Mdt chu ki chuyén
dong clia m4 gém hai hanh trinh : hanh trinh nghién va hanh trinh x4.

O hanh trinh nghién, m4 di dong tién gin sét m4 cd dinh d€ nghién v dd c6 trong
budng nghién.

O hanh trinh x4, md di dong tach xa ma c6 dinh d€ céc vién d4 dudc tu do, khong
bi chén ép va do trong luc d4 rdi tir chd cao dén chd thap, tir chd rong dén chd hep
trong budng nghién hoic roi ra khéi budng nghién.

Quad trinh 1am viéc dugc lip lai nhu trén 1am cho d4 trong budng nghién lién tuc
dugc nghién nhé, di chuyén tir ctra nap dén ctra x4 va ra khoi cira x4 khi kich thudc d4
nhd hon cta xa

Phan loaqi:

, A , A
Theo cdch treo 0 truc cia md dong

e Loai treo phia trén
e Loai treo phia duéi

Theo neuyén li truyén déng

e Don gidan
e Phuc tap
e Téng hop
Theo co cdu truyén dong
e (Cdcdu léch tAm _ tay quay thanh truyén
e Cociu cam.

6. Vai tro cua mdy ddp ham trong cong nghé silicat
Trong k§ thuat sdn xuat vat liéu x4y dung, chiing ta luén gip qud trinh dap nghién

vat liéu. Qu4 trinh nay chd y&u nhiim ting dién tich bé mit ( dién tich riéng) cda vat
thé nhim tao diéu kién dé dang nhim thuc hién t6t cdc qud trinh hod 1y x4y ra ti€p
theo ( nhit 1a cdc phin ng pha rin ).

Da s6 nguyén liéu st dung trong cong nghé silicat déu 1a cdc loai dit d4 ( nham
thach ) trén vé trdi dat va c6 thé khai thdc theo phuong phép 16 thién. Sau khi khai
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thdc, nguyén liéu dudc chd vé cdc nha mdy Silicat, ddi khi & dang cuc 1500-2000 mm.
DE€ sit dung dudc ta phai dap nghién cdc nguyén liéu d6. Khi dap nghién phai tiéu ton
ning luong ( luc) d€ pha vd cdc mdi lién két hod hoc giita cdc phan t va tao ra dién
tich mdi sinh clia vat liéu. Ning lugng tiéu hao phu thudc rat nhiéu y&u t& nhu : hinh
dang, kich thuSc hat vat liéu, bdn chit va tinh chat hod 1y clia n6, sd dd va két cAu mdy
dap nghién.

Do vay, mdy dap ham 12 mot thi€t bi hét stic quan trong trong cong nghé Silicat.
Nguyén liéu mudn st dung dugc déu phdi thong qua co ché€ dip nghién d€ tao dudc
kich thuéc mong mudn phuc vu cho céc qué trinh sau.
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Pé tai:

MAY DAP HAM
CHUYEN PONG DPON GIAN
Cong suit 600 T/h
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CHUONG II: SO LUGC CONG NGHE SAN XUAT XI MANG PORTLAN
(XMP)

1. Tém tdt cong nghé san xudt xi mdng portland
Qua trinh sdn xuit XMP c6 thé tém tit trong bon phan cong nghé chinh:
1.1. Chuén bi phdi liéu:

TruSc hét, Iva chon nguyén liéu c6 thanh phan thich hgp: dd voi, dat sét va cdc
phu da. Trén cd s& yéu ciu vé chat luong san pham, tinh todn thinh phan phdi tron céc
nguyén liéu theo ty 1€ hgp ly

PhAn gia cdng nguyén liéu chii y&u 12 dip nguyén liéu tho, nghién nguyén liéu
min va trdn phdi liéu véi cdc thiét bi dic trung 12 cac thiét bi ddp nghién. M4y dip bia,
dap ham, d4p nén nghién d4 tho. DAt sét c6 ¢d hat tuong ddi nhd, chi cAn may dap truc
phd v lién k&t can thiét. Cac mdy nghién min thudng 12 mdy nghién bi hoic mdy
nghién ding.

Theo d6 4m ctia phdi liéu khi vao 10 nung, ngudi ta phan biét phuong phap sin
xuit 12 phuong phdp kho, ban khd, va phuong phap uét.

Véi phuong phap uét, phoi liéu di vao & dang bun c¢6 d6 4m cao (khodng 30-
40%). Hién nay rat it ding phudng phdp nay. Vi phuong phdp khd néu nguyén liéu cé
dd 4m qué cao, cin sdy nguyén liéu trude khi nghién hoic dung thi€t bi siy nghién lién
hgp. P 4m cia phdi liéu theo phuong phdp khd < 1%. Phuong phdp kho ding 10 diing
c6 dd 4m phdi lieu 12-16%.

1.2. Nung phdi liéu thanh clinker

Phoi liéu 12 hdn hgp cd hoc bot min. PE tao XMP phai ning nhiét d6 cao d€ phoi
liéu phan tng tao nhitng khodng cin thiét c6 kha ning két dinh. Thiét bi nung luyén 1a
16 nung vdi nhiét d6 nung phdi liéu khodng 145°C . Sdn phAm nung luyén khi ra khdi 10
nung & dang cuc sdi nhé khodng 20-30mm dugc goi la clinker. D€ clinker c6 thanh
phan khodng &n dinh cin thiét, can 1am ngudi nhanh trong cic thiét bi lAm ngudi. Nhu
va, thi€t bi dic trung cho cong doan nay 1a 10 nung va thi€t bi lam ngudi.

1.3.Nghién tron chung clinker véi cac phu da can thiét thanh XMP

Clinker ra khdi 160 nung chua phai 1a chat két dinh, mic du trong thanh phan c6
dt nhitng khodng cin thi€t cho sy két dinh. CAn phdi nghién min clinker d€ clinker c6
bé& mit riéng can thi€t cho phan ng hydrit hod tao cudng d6 cho XM. P€ ting cudng
tinh chit ndo d6 cho XMP, phdi tron thém phu da trong qu4 trinh nghién. Phu da quan
trong nhat 13 thach cao (3-5%) c6 tic dung gidm toc dd déng ran XMP. C6 thé nghién
riéng clinker va phu da sau d6 tron lai véi nhau, hoic nghién chung clinker va phu da.
Thiét bi dic trung cho cong doan nay 12 cdc m4y nghién min va tron déu (mdy nghién
bi, mdy nghién ditng ), silo bdo quan va thiét bi déng géi bao bi.

1.4.B3o quan va tiéu thy sin phadm

Hé thong kho ting, phuong tién van chuyén va céc dai ly tiéu thu sin pham

nhanh, bdo ddm chit lugng yéu cau.




WWWw.Ximang.vn

2 Sodb cong nghé san xudt XMP theo phuong phdp kho

CLINKER
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CHUONG III: NGUYEN LIEU VA CAC PAC TRUNG CHINH CUA NGUYEN
LIEU

1. Nguyén liéu:

Nguyén liéu chinh cla mdy dap ham 13 dd voi. Md d4 voi hdu hét ton tai & dang
16 thién viéc khai thac d& dang thuin 10i, trudc khi khai thdc can loai bd tap chit trén
bé mit, nhitng via d4 dolomite nim xen trong md d4 voi.

Thudng khai thac d4 voi bing phuong phdp n6 min, cit ting, ding thiét bi xtc
1én 6to,xe godng, dua vé nha mdy hoic dip so bd roi dung thi€t bi van chuyén dua vé
nha mdy. P4 voi 1a nguyén liéu rdn, sau khi khai thac d4 thudng c6 kich thudc tir
600mm-1000mm. Vi vay, can phdi dip so bod trong mdy dap ham d€ dat kich thugc tir
150mm-300mm. Sau d6, chuyén vao mdy dp bida dat kich thudc tir 5-25mm, d4 ciing
c6 thé dap ddng thdi trong mdy va ddp phan hdi c6 kich thue tir 1000mm dén 25mm.
Trong cong nghiép hién dai, da voi dugc khai thac va dip tai md dat kich thudc yéu
cAu sau d6 dugc chuyén truc ti€p vé kho chita biing thiét bi van chuyén bing.

1.1. Cic loai d4 v6i CaCOj; ( cung cap CaO)

C4c loai dd voi c6 nhiém vu cung cap CaO, béi vi day 1a oxit ¢6 ham lugng cao
nhat trong Clinker XMP, nén thanh phin hod clia nguyén liéu cung cip CaO déng vai
tro quyét dinh ti viéc lua chon cdng nghé.

1.1.1. Dd voi

C6 cong thic hod hoc CaCO;. C6 ba dang thu hinh la Canxit, Aragonhit va
Vaterit. Tuy nhién ching ta it quan tim t&i cdc dang thi hinh nhu da néi G trén, mit du
cdc dang thit hinh nay c¢6 4nh hudng nhat dinh t6i d6 cting khi nghién ( aragonhit ciing
hon).

Do ciing d4 voi 1a 1.8-3.0 theo thang Mohs, khdi lugng thé tich p =2.6-2.8
tdn /m’ Dang nguyén chit c6 mau tring ( d4 phan ), khi 14n tap chit c6 mau. Tap chat
gdy mau chinh 12 oxit sit, 1am dd c6 mau x4dm.

Yéu cau vé thanh phan ho4:

CaO < 49%-54% ( tinh theo CaCO; 87-96%)
MgO <3%
R,O <1%

1.1.2. Dd lan dét ( Mergel)

D4 voi 1an dat sét va oxit Silic ( SiO,) goi 1a d4 1an dat ( mergel), ngodi ra 1an
nhiéu oxit sit. Loai d4 14n dat nay c6 thanh phin trung gian giita da voi va dat sét, dé
nghién hon dd voi, c6 mau vang t6i xdm den. D4 1an dat dudc coi 12 nguyén liéu tot
nhat d€ sin xuit XMP, bdi trong d4 tu nhién cé sy tron 14n dd voi va dat sét, cb tdc
dung phan tng x4y ra nhanh chéng sau nay. Trong ty nhién c6 thé c6 nhitng loai d4 13n
dit c6 thanh phan hod tuong ty XMP. Tuy thudc vao ti 1& dd voi _dat sét trong dd cé
thé c6 nhitng tén goi trung gian khac nhau.

Vi du:
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b4 voi c6 ham lugng CaCO; 96-100%
D4 voi 1an dat CaCoO; 90-96%
D4 voi 1An nhiéu dat CaCOs 75-90%
D4 1an dat CaCO; 40-75%
Dat sét 1an d4 CaCO; 10-40%
Dat sét CaCOs; 0-4%

2. Cdc ddc trung chinh cua nguyén liéu
b4 voi c6 nhitng ddc trung chinh sau day:
e DO cing theo thanh Mohs:  1.8+3.0
e Khéilugng thé tich  p =2.6+2.8 tin /m’
e Gidi han bén khi nén o, = 25+190 N/mm?
e Modul dan hdi khi kéo E =7x10* N/mm2
e Khéi lugng 15 x6p py =1.6+2.0 tdn /m’
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CHUGONG IV: MAY PAP HAM CHUYEN PONG PON GIAN

1. Yéu cdu thiét ké:

e Mady dip ham dip dd voi, cong

suat 600 T/ h

e Dudng kinh 16n nhat khi vao
1000 mm

e Dudng kinh 16n nhat khi ra
250mm

2. Lua chon thiét k&

Do yéu cau thi€t k& nhu trén, vi vay ta can phdi c6 luc dap rat 16n d€ phd v céc
cuc d4 voi c6 dudng kinh 16n nhu vay. Mit khéc, trong cong nghé sdn xuat XMP thi
sau mdy dip ham 12 mdy dap bia ném sdn pham ctia mdy d4p ham c6 hinh dang
khong can déng déu. Chinh vi nhitng y&u to trén nén ta chon mdy ddp ham chuyén

dong don gidn 12 phi hdp v6i yéu cau nhat.
3. Cédu tao ciia mdy dip ham chuyén dong don gidin

5 6

éioooooo{g

OD7°°°°° E,J_/
9/ 3 J

Gid mdy c6 gdn m4 tinh (1) Thin mdy 1a bo phan quan trong, né ti€p nhan toan
bd lyc nghién d4 va ddm bdo ditng vitng ton bd mdy. Than mdy dudc ciu tao gdm
than trude than sau va hai thanh bén thuln tién cho viéc ga 1dp cdc cum chi tiét clia

mdy nghién. Thian mdy dudc ghép ndi tir hai hay ba phan rdi bing bu 16ng dé tién viéc
chuyén chd va ldp rdp. Truc léch tAm (5) dugc ldp vao hai thanh bén cla thin mdy.
Tay bién ( 6) lip vao truc 1éch tAm ( 5). Pau dudi clia tay bién ( 6) c6 hai hoc dé dit
thanh chéng phia trude (11) va thanh chéng phia sau ( 10 ). O d3 tryc léch tim va § 1dp
tay bién 12 cdc 6 bi chiu t3i trong 16n. Hai dau truc Iéch tAm dudc 1ip hai banh da:
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puli_ banh d4(12) va banh da. Céc khdi banh da nay lam diéu hoa chuyén dong cia
may: tich trit ning lugng ¢ hanh trinh khong tai va giai phong niang lugng khi ép da

Puli banh da ldp vao truc 1énh tAm thong qua khdp ndi ma sit, khdp ndi ma sit 1a mot
cd ciu an toan, khi bi qué tai, puli banh d c6 thé quay trudt trén truc do vay c6 thé
trdnh dugc gay truc dot ngot.

Mi di dong (3) dudc ché tao bing thép diic toan khdi, tiét dién dang hop dudc
treo vao truc (4). Phia dudi m4 di dong c6 rdnh dé ghép ndi vdi thanh chdng trudc
(11). Thanh chdng sau ( 10 ) ti vao co cdu diéu chinh (9). Mit tua clia cdc thanh chdng
(10)va(11) bi mon rat nhanh khi 1am viéc nén dugc 1am rdi d€ tién thay th€. Nhd c6 co
ciu ghi _thanh kéo (8) _ va 10 xo (7) nén thudng xuyén duy tri sy ti€p xtc clia cdc mit
ti tai cdc dau thanh chong.

Céc tAm mit nghién (12 ) va (13) dugc ch€ tao bing thép hgp kim Mn cé do
cting va kh3 ning chong mai mon cao. Trén bé mit c6 ring d€ ting lyc nghién tip
trung khi phd vd dd. Chiing dugc kep chit trén mit clia cdc md nghién tao thanh bd
phin 1am viéc chd y&u clia mdy, n6 chiu tic dong tryc ti€p cia dd nghién.

Bé mit lam viéc clia cdc tAm mit nghién va clia hai thanh bén tao thanh budng
nghién. Cédc tAm 16t bén (2) dudc ghép bing bu ldong v6i thanh bén cla than
may.Chiéu rong ctta x4 clia thanh nghién quyét dinh kich thuéc dd sidn pham, va ci
ning sudt mdy. Vi chiéu rong clra x4 ting din theo qud trinh mai mon cla cdc tim mit
nghién nén cin dinh ki diéu chinh lai chiéu rong ctta xa biing cdch thay th& nhitng tAim
dém c6 chiéu day khdc nhau dit giita mi€ng chin (9) va than sau hoic diéu chinh bing
ném vit

4. Nguyén tdc hoat dong ciia mdy ddp ham chuyén dong don gidn

12
0
9
6\

L

13
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Tay bién(6) lién hé véi m4 dong (3) va bo chiém (9) qua tAm chong (11). Thanh
kéo (8) va 1a xo (7) giit cho m4 dong ludn & vi tri xdc dinh déng thdi ¢é tic dung lam
gidm chan dong mdy.

Khi mdy lam vi€c, truc l€ch tam (5) quay kéo theo bi€n (6) chuyén dong 1én
xudng. Khi bién (6) chuyén dong 1én s& diy tAm chong (11) tdc ddong vao md dong (3).
Mai dong (3) nhd xoay quanh truc (4) ép vao ma tinh (1) lam cho vat liéu bi ép v3 nhd
ra.

Khi bién (6) chuyén dong xudng, tAim chdng (11) thdi tic dung vao ma dong (3).
Nh& 10 xo (7) qua thanh kéo( 8) kéo ma dong trd lai vi tri ban dau. Nhu thé vat liéu da
dugc dap roi xudng qua khe hd giita hai m4 mdy. Khe hg dugc diéu ching bing mié€ng
chdn (9) va vit.

Trong qua trinh lam viéc, vat li€u bi ép theo chu ki (1/2 vong quay cia truc 1éch
tam ). Vi vdy c6 sy qua tai tic thsi. Sy quad tai tic thGi cua dong cd s€ dudc triét ti€u
bing banh da trudt tdi. Banh da s& thu ning lugng khi may chuyén dong khong t3i va
tra lai ning lugng d6 khi may chuyén dong cé tai. Nhg d6 may ludn lam viéc dudc diéu
hoa.
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CHUGNG V: TINH TOAN THONG SO CG BAN
CHO MAY PAP HAM

1. Tinh goc kep o
Géc kep « la géc tao bdi giita hai mit phing giita hai md mdy. Néu géc a to
quéd cuc vat liéu s& bi ddy ra ngoai, mdy khong dip dugc, nhung néu géc kep o nhd
qud, mic do dap nghién i s& bé. Vi vay phdi xdc dinh géc kep « hdp 1i d€ mdy 1am
viéc ¢6 hiéu qud nhit.
Khi mdy lam viéc, cuc vt li€u s€ bi ép v3 bdi hai luc:
- Luc P do mé dong ép vao vat liéu.
- Phén lyc P, tr m4 tinh ép vao vit liéu
Muo6n vat liéu khoi bidn ra khéi mdy phdi cé su can bing luc nhu sau:
Psina <Pfcosa + P;f
P, =Pcosa + Pfsina

Trong do:
f: hé s6 ma sat gitta vat liéu vd m4 mdy
a: goc kep
Gidi hé phuong trinh, ta dudc :
tga = 2f

1-f?

Mit khac: f=tgp  VvG6i ¢: gbc ma sdt ciia vit liéu
Ta dudc :
2tgp

tea < =2t
g 1_t92¢ o

a=2¢

Mady hoat dong binh thudng thi: o < 2¢

Hé s& ma sat gitta vat liéu va cdc m4d kim loai f = 0.25-0.3, vd 6m tuong tng s&
1a o =28°+34°, nhung d€ cho mdy lam viéc dugc an toan ngudi ta chon géc dm
a=15° +25°. Boi v6i da voi £ = 0.58. Ta chon o =22°, twong tng v6i £ =0.2
2. Tinh s6 vong quay hop li ciia truc léch tdm

Vit li€u chi roi ra khdi mdy khi hai md mdy rdi xa nhau, c¢6 nghia 1a %2 cta truc
léch tAm. Khi m4 dong rdi xa khoi vi tri ép vat liéu mot khodng cuc dai 1a s, khoi vat
liéu v6i chiéu cao h sé& rdi tw do xuéng. Nhu vay :
S

h=—
tgo

2
2 \ gtger

Trong do:
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s: d0 ddi di€m cudi clia ma dong ( cm)

g: gia toc trong trudng (cm/s’)

t: thoi gian vat liéu roi (s)

Khi truc 1éch tAm quayn, ( v/phiit), goi t, 1a thdi gian d€ md dong rdi xa khdi vi

tri ép vat liéu ( thoi gian truc 1€ch tam quay Y2 vong ), ta c6 :

t==—=—

2n, n
DPé€ vt lidu c6 da thdi gian rdi xudng gitta hai md mdy, thi thdi gian vat liéu rdi
tr do v6i chiéu cao h phdi bing thdi gian hai md mdy ddi xa nhau thit=t, :

= 30, o -665[9%
gtga n, s
Chon d6 dich chuyén cia ma dong s =1.0+5.0 cm. Ta chon s = 3cm

S6 vong quay clia truc léch tim 13 : n, = 66.5 ftha =244 ( v/ph)

Vi s& vong quay cta truc léch tim thuc t€ 1a n, =(0.8+0.9)n, nén ta chon

n, =218(v/ph)

3. . Chiéu rong ciia nap

Dmax
> _—max
0.85
B> 1000
0.85
B=@=1176 — Chon B =1400 ( mm
0.85
4. Chiéu rong ctia xd
b:dlL;" =208 — chon b =280 (mm)
5. Chiéu réong khoang
L=2
7
9

L == 1400 = 1800 (mm)

6. Chiéu cao khoang
H=—B
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H :? 1400 = 3200 ( mm)

7. Tinh ndng sudt ciia mdy dip ham

ats )

TU hinh ta thiy : sau modt vong quay cia truc 1éch tAm vat liéu rdi ra khdimdy
vdi thé tich :
(2a+s)Lh (2a+s)L s

2 2 tga
Khi truc léch tAim quay n ( v/ph), ning suit may dap ham I :
2
V=60 B") S 0 (i)
2 tga
2a+s
=—( i )—S L.n,.¢.y.60 ( T/h)
2 Qo

Trong d6: a,s,Lh _ kich thugc khoi vat liéu ( m)
@ _ hé s0 tdi cia vat liéu, ¢=0.3-0.7
y _ trong lugng thé tich cda vat liéu ( T/m’)

Ning suit :

2a+5S) s

Vi y =26 ; ¢ =05
a=b — s =280-30 =250 (mm)

2*250+30)10°
Q=( +30) 0.03, g+218%0.5%2.6%60
2 tga
=600 (T/h)

8. Tinh cong sudt mdy dap ham
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Cong suit cda mdy dap ham 13 cong sudt cung cip cho qud trinh nghién ,cho
ton hao do ma sit cia mdy, cho khdi lugng clia mdy,... Vi vy khong thé tinh chinh xdc
ma phai dua vao thuc nghiém dé tinh.

Theo Olevski B.A cong suit mdy nghién ma dap don gidn c6 thé xdc dinh theo
cong thic sau:

N,=11.7.m.L.H.s. n, (KW)

m: hé s6 két cAu méang. thudng cé gid tri 0.56-0.6. Ta chon m = 0.58

L,H: kich thuéc khoang dap (m)

s: khodng dich chuyén ctia m4 dap di dong (m)

n: s6 vong quay cta truc léch tim ( v/ph)

N, = 11.7*%0.58*%1.8%3.2*0.03*%218
= 256 ( KW)

9. Cong sudt dong co dién
Cong suit clia dong co dién 1a cdng suat cho mdy dap ham. Vi vdy, cdng suit
clia dong cd dién phu thudc rat nhiéu yé&u td nhu : hiéu suit clia b truyén, hiéu suit

clia dong co truyén, hé sd an toan cho trudng hdp qud tdi,..... Chinh vi vay khi tinh
todn ta phai udc lugng hiéu suit n
N fic — Nm
n
n : thuong tw 0.6-0.7 .Chon r=0.64
N, = @=4OO (KW)
0.64

10. Chiéu dai md di dong :
Chon chiéu cao clia thin mdy 13 4200mm. Nhu vay, ta tinh dudc chiéu dai cta
ma di dong la:

4200

= 270 =4530mm
cos
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TONG KET CAC THONG SO CO BAN

Goc kep a=22°

So'vong quay truc lechtdm n =218 (v/ph)
Chiéu rong cila nap B =1400 (mm)
Chiéu rong ciia xd b=280 (mm)
Chiéu rong khoang L =1800 (mm)
Chiéu cao khoang H =3200 (mm)
Ndng sudt Q=600 (T/h)
Hiéu sudt dong co dién N, =400 (KW)

Chiéu dai md di dpng 1 =4530 (mm)
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CHUONG VI: TiNH BEN MOT SO CHI TIET CHO MAY PAP HAM

1. Tinh tay bién

Khi truc Iéch tim quay, tay bién chuyén tir vi tri thdp nhat dén vi tri cao nhat thi
luc kéo tay bién ting ti tri s6 0 dén gid tri P,,,. Do d6 Iyc kéo trung binh tdc dung 1én
tay bi€n s€ la :

P 0 P

Pp = 5 >
R2

(N)

R1

ool

Sau khi truc I€ch tdm quay 1 vong, tay bi€n thuc hién mdt cong 1a :
A:PmTaXZr =P ( N/m)
Trong d6 r 1a ban kinh 1éch tAm cda truc, m, gid trir =150 mm

Cong nay dugc thuc hién trong khodng thdi gian t = 30 gidy, cho nén cong suit
can thiét dé tao ra cong nay sé& 12 :

A P_.rn
=—= max W
t 30 (W)
Tw d6 ridt ra luc P, cda truc 1éch tAm tdc dung 1én tay bién :
p 30N 1
r.n

( Cong suit tinh bing KW )
trong d6 n 1a s6 vong quay cta truc 1éch tim trong mot phiit
D€ 1am viéc dugc an toan, khi tinh todn ta 18y luc ndy 16n gap 2-4 1an P .,
30x 256

Do d6 P, =4.P =422 _4x235=940 (KN)
0.15x 218
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Diéu kién bén 1a ng suat phdp 16n nhat clia bién phdi nhd hon dng sui't kéo cho
phép cua vat liéu Iam tay bién. Vi tay bién chiu lyc va dap rat 16n nén ta phdichon vat
liéu chiu nén, chiu uén t6t nén ta chon thép 35 (thép 35: [c], =240Mpa)

P, M
o=y mx <
=YY [o]«
Trong d6 W — moment chdng udn ctia bién

M,..x — moment udn 16n nhat

\ 2 2 2 ~ M 7z , 2z N ~ R .
Do dk bai toén, ta bo qua ty so ﬁ trong ldc tinh todn va s€ ki€m tra lai.

Dién tich ti€t dién ngang ctia tay bién & chd c6 kich thu6e bé nhat 1a:

Foin2 R (sz)
o

min =
k

trong do o, _ dng sudt kéo cho phép cia vat liéu lam tay bién bing thép CT4,

o = 240N/mm’
. >940000
™1 24000
Chon F. =50cm’
Pudng kinh t5i thi€u clia buldng ghép tay bién 1a:

4 = P _ [ 940000
™ 40,785.Z.[c] \ 0,785.4.24000

dpin = 3.5 (cm)
Chon d.i, =500 mm

=39 (sz)

2. Tinh tém ddy
Khi mdy 1am viéc, tim diy chiu lyc nén. Khi tay bién & vi tri cao nhat thi luc
nén c6 tri s6 16n nhat

T = Fine ( KN)
2.CoS 3
trong d6 B_gbc tao bdi tay bién va tAim ddy. Thudng chon géc [S=80°+85°. Ta

chon 3=83°

T - 235
2.c0s83°
D& dé phong trudng hop qud tdi, 14y Iuc nén tinh todn gap 1.5 1an luc nén T
T,=15T,, (KN)
T.=1446 (KN)
Diéu kién bén 1 tng sudt phdp 16n nhit clia tim ddy phai nhé hon tng suit nén
cho phép ctia vat liéu lam tAim ddy vi tAim diy chiu ¥ng suit nén rit 16n (gang 15-32:
[c],=120Mpa)

=964 (KN)
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T M
o=—2+— <[o],
W

F
Twong ty khi tinh cho tay bién, ta bd qua ty s6 '\\;l\/“
=> Dién tich mit cit ngang nhd nhat clia thanh chong c6 thé 1a:
T 1446000 oo
[c]. 12000
Chon F . =200 cm’

Pudng kinh t5i thi€u ctia buldng ghép thanh chdng la:

4 = T, [ 1446000
™ 4/0,785.Z.[t] \0,785.4.18000

dpin = 5.1 (cm)
Chon din = 800 mm

3. Tinh md dong
Khi lam viéc, ma ddng chiu tdc dung ctia ba luc 1a luc d&y Ty, luc dap Qmax va
phan Iuc R, & chd treo m4.
Luc diy T . dugc chia 1an hai thinh phan :
T,=T,-cosy  (KN)
T,=T,.-Siny (KN)
Trong d6 v 12 géc tao bdi phuong cla tim diy vdi dudng vudng géc véi ma
dong. Ta co y=F+a—90° = 83+22-90 =15°
T,=964x cos15°=931 (KN)
T,=964xsin15°=250 (KN)
Luc d2p Quay bling :

Qmax =

T,.L
1,
trong d6 1;- khodng c4ch tir luc dip dén tAm truc treo m4 dong, cm.

1,=1/3 L. L =1, + 1, — khodng céch tir luc diy dén tim truc treo md dong, cm

Q.= Tl'l'_"s =37, =3x931

(KN)

Q. = 2793 (KN)
Pé& m4 dong lam viéc dudc an toan, 1y luc dip tinh todn 16n gip 3_4 1an Q.
(= (3-4) Qmax =(9-12) T
Q,=3x 2793= 8379 (KN)
O truc treo clia mé d@(ng x1;€ft hién hai phén luc nhu sau :
Ql L- I1

2
Rl_f_th (KN)
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R,=(12-4) T, (KN)
Véi 1, = L/3 =4530/3= 1510 (mm)

R = §x8379 _5586 (KN)
R,=3x250 = 750 (KN)

Hop lyc: R=,/R? +R;

giy ra udn truc treo m4 dong.

R =,/5586° + 750> = 5636 (KN)

Khi Iam viéc, ma dong chiu tdi trong uén va mémen udn 16n nhat sinh ra trong
m4 bing :
M,=R.l; (KN.cm)
M, =5586x151 = 843486 (KN.cm)
Pk bén Ia ng suit tdng trong tiét dién ma phai nhé hon ng suit udn cho phép
cta vat liéu lam ma: (thép 35 [c], = 240MPa)

M, T
6= —+2 S[(S]n
W, F

Vay dién tich cia m4 dong chap nhin dugc 1a:
- T, 1,5x250000 ~16(cm?)
[6], 24000
Chon F.., =20 cm®

Trong do:
\{V — mo men chdng udn cda tiét dién md, cm’
ol ting sudt udn cho phép ciia vat liéu 1am m4 1a thép hgp kim, N/cm?

4. Tinh vo lang

Ma dong cua mdy lam viéc gidn doan, nghia 1a ¢6 hanh trinh khdng tai lam cho
dong co dién truyén tai khong déu. D€ cho truc léch tAm chiu tdi déu dong thdi dé tich
trif ning ludng khi md dong & hanh trinh khong ti, ta 16ng thém Ién truc mdt vo ling
doi dién vé6i banh dai truyén dong.

Cong thuc tinh vo6 lang ( gido su L. B. Lévenxon dua ra)

_ATL(d} ~d})og

G.D? -
OEN

Trong dé :

n- s6 vong quay, vong/s

G-trong lugng hai vo lang (N)

D- dudng kinh banh da, m.

d, va d,-khich thuGc cuc vat liéu vao va ra khdi may (cm)

o, va E — gidi hang bén vd mo6 dun dan hoi cla vat liéu dem dap, N/ cm?
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& -mifc d6 khong déng déu khi mdy lam viéc, thudng 14y 6=0.01-0.03
Chon toc dd vong cuia vo ling 1a: 20 m/s
=> duong kinh vo6 lang: D:M:% ~ 3(m)
mn w218

Vay trong lugng vo lang la:

o= 4,7.L.(d2-d,?)o,’
5.E.n’

. 4,7.180.(100°-25%)18000°
0,03.7.10°218?

=33680(N)

5. Tinh truc léch tdm
Khi mdy 1am viéc, truc 1éch tim dong thdi chiu udn va chiu xoin. Mdmen udn
va mémen xodn c6 gia tri 16n nhat & giita truc

{
R R
o/

Pr

Mo6men udn:
P.a
= ‘4 (N.cm)

u

M =R2=
2

N[O
N | o

Trong dé :
a- khodng cdch tAm giita hai g6i d& truc, cm. Gid tri a= 2830 mm
P, luc tinh todn G tay bién.

M = 240x283 _ ser05  (KN.cm)

u

M0 men xodn :
M,=P. r (N.cm)
Trong dé :
r- ban kinh 1éch tAm cda truc, cm
M, =940x15 =14100 (KN.cm)
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Mbémen tdng tic dung 1én truc bing :

M;=yMZ2Z+M? (N.cm)
— /66505 +14100? = 67983 (KN.cm)
Pudng kinh truc I€ch tAm ( tai vi tri gifta truc) :

M,
d>3 01—[0_] (Cm)

Trong d6 [o]-ting suat cho phép clia vat liéu lam truc CT6, N/cm®
[6] =700.10°(N/mm?)

d23,/ 6793 =21 (cm)
0.1x70

Chon d =30 cm
Pudng kinh cia c6 truc
M

dy, > . cm

°=Y0.2[7] (em)

Thudng 18y [r]=(0.2+0.3)c,. Gid tri o, =700.10° (N /m?)

dozs ﬂ = 25(cm)
\0.2x0.3x70

Chon d,=35cm
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CHUGNG VII: TRUYEN PONG

Ta chon bo truyén dong dai vi may dap ham chuyén dong phic tap c¢6 khodng
cach truc kh4 16n, can 1am viéc ém (gidm 6n khi va dip ), giit an toan khi mdy qu4
tdi,gid thanh ré, k&t cAu don gidn dé st dung va sita chita.

Trong céc loai dai, ta chon dai hinh thang vi dai hinh thang déu dudc ché tao
thanh vong lién, khong phai ndi dau do d6 dai lam viéc &n dinh va ém hon dai det ni
diu, kha niing tdi cling cao hon. Bén canh d6 vdi cling cong suat, s6 vong quay va ty sd
truyén tdi trong tac dung Ién truc 12 nhé nhit. Mic du chiéu dai va dudng kinh dai c6
16n nhung dai hinh thang rat thong dung, c6 nhiéu loai dé Iya chon, d& dang thay th&
khi hu hdng.

Béng huéng dan chon dudng kinh banh dai nhd ( dung cho dai hinh thang ) bing

(1-1)
Bdng (1-1)

Loaidai | O A b B r A E

Pudng | 70- 100- 140- | 200- | 320- 500- | 800-
kinh 140 200 280 400 630 1000 | 1600
bdnh dai
nhé(mm)

Ci4c tri sO banh dai hinh thang (mm) (1-2)

70 80 90 | 100 | 110 | 125 | 140 | 160 | 180
200 | 220 | 250 | 280 | 320 | 360 | 400 | 450 | 500
560 | 630 | 710 | 800 | 900 | 1000 | 1120 | 1250 | 1400
1600 | 1800 | 2000 | 2240 | 2500 | 2800 | 3150 | 3550 | 4000

1. .Dinh duong kinh banh dai
Pudng kinh D, cia ctia binh nhé dugc chon theo bang (1-1)
Tra bang ta chon gid tri D; = 900(mm) va D,= 2500(mm)(theo bang 1-2)
Van tdc cla dai:
V= ﬂDlnl
60.1000

(m/s)
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_ x900x560
60x1000
V6i n, =560 (v/ph) la s6 vong quay cia dong co
buong kinh banh dai 16n dudc tinh theo cong thic:

D,=iD; (1-¢) =% D,(1-¢)

2

= 26.38<30(m/s) thod man di€u kién bén

=n, :&nl(l—f) ,n, 12 s6 vong quay thuc cda truc léch tam, &
2
12 hé s0 trugt ctia dai hinh thanh &= 0.02
ny=217 (v/ph)= D,=2530 mm

Nhu vay, ta chon loai E ¢6 cdc thong s6 sau:

Kich thudc bénh dai
thang

h e t S K

5 X
B
:%r

12.5| 43 |58 38 15 D=
ich thudc tiét dién
dai hinh thang

H A h F

] —
R

&=

82550 S

42130 | 50 | 11 | 1170

2. So bé chon khodng cdch truc A
Khodng c4ch truc A phai thod man diéu kién
0.55(D,+D,)+h<A<2(D,+D,)
Trong d6 : h -chiéu cao clia ti€t dién dai h= 30mm
= 1916.5<A < 6860 mm
Chon A= 4000 mm

3. Xdc dinh chinh xdc chiéu dai L va khodng cdch truc A
Theo khodng céch truc A da chon so bo tinh ra chiéu dai L theo cong thifc :

2
L =2A+Z (D, +D, )+ P2+ P)
2 4A

va qui tron theo tiéu chudn bang :
CA4c tri s6 chiéu dai dai hinh thang (mm) (1-4)

Béng (1-4)
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Loai dai @) A b B r A E
Chiéu 500- 500- 670- - - - -
dai trong | 1600 1600 1600
Lo
(chiéu
dai danh
nghia)
Chiéu 1700- | 1700- | 1600- | 1800- | 3350- | 4750- 6700-
daiqua | 2500 4000 6300 9000 11200 | 14000 | 140000
16p
Trung
hoa L (
chiéu
Dai
danh
nghia)

Nhitng chiéu dai danh nghia (dugc qui dinh trong tiéu chuin)
Chiéu dai trong Ly:
500 530 560 600 630 670 710 750 800 850
900 950 1000 1060 1120 1180 1250 1320 1400 1500 1600

Chiéu dai qua I6p trung hoa L -
1700 1800 1900 2000 2120 2240 2360 2500 2650
2800 3000 31503350 3550 3750 4000 4250 4500
4750 5000 53005600 6000 6700 7100 7500 8000
8500 9000 950010000 11200 11800 125000 13200 14000
2
L= 2x4+2(2.53+0.9) + (253-09)
2 4x4
= 13.55 (m)

Qui tron theo tiéu chuan bang, chon gid tri L = 13550 (mm)
Kiém nghiém s& vong chay cia dai trong 1 gidy theo cong thifc :

u="< Una =10
L
u——26'38 =195

1355
Thod diéu kién < u,,, = 10
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Xdc dinh chinh xdc khodng cdch truc A theo chiéu dai dai da 13y theo tiéu
chuin, biing cong thic :

2x1355-7(2.53+0.9)+ [ 2x1355-7(253+09) | ~8(2.53-0.9)°

8
2L-7(D, +D,)+[2L - (D, +D,)f -8(D, - D,)
A= 8
= 3.68 (m)

4. Kiém nghiém géc 6m
Tinh géc 6m theo cong thuc :

a, = 180°—¥57°

a, =180° + D, =D 57
A
va ki€m nghiém diéu kién: o, >120°

2.53-0.9
—X

a, =180°— 57° = 154°

o, = 1800+ 223709 5709050
3.68

5. Xdc dinh 56 dai cdn thiét :
S6 dai Z dugc x4c dinh theo diéu kién tranh x4y ra trugt tron giita dai va banh
dai

P
Z>
lo-pJOCtCanF
. 1000N
Vo, ]o C,.C,C,F

Trong do6 :
F_ dién tich ti€t dién dai, mm?, v6i dai loai E ¢6 ti€t dién dai 12 F= 1170 mm®
v_ van toc dai, m/s

o, | _ tng suat ¢6 ich cho phép, N/mm®. D€ xdc dinh |0, | phdi chon trudc tri s&
ing suat cing ban ddu o,, nén 1dy o,= 1.2-1.5 N/mm’ réi tim |0, | dudc gid tri :

1.73 (N/mm?)
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bic Tai trong ém, | T4i trong rung Tai trong rung | C6 va dép, gid
tinh tdi | gid tri mG mdy | dong nhe, gid tri | dong, gid tri tri m§ may
trong bing 120% gid | m& mdy bing md mdy bing | bing 300% gia
tri dinh muc 150% gia tri dinh | 200% gi4 tri tri dinh muc
muc dinh mic
C, 1,0 0,9 0,8 0,7
C,: hé s6 4nh hudng clia géc 6m
Go6c 6m banh dai nhd 180 | 170 | 160 | 150 | 140 [130 | 120
o
bai thang 1,0 {098 [0,95 0,92 |0,89 | 0,86 | 0,83

C, _ hé sd xét dén dnh hudng ctia ch& do tdi trong. Vi tdi trong md mdy dudi
200% tai trong binh thudng , tdi trong lam viéc v4i dao dong 16n va mdy lam viéc la
mdy €p léch tdm c6 vO ling ndng lam viéc 2 ca nén chon C,= 0.6

Ca _ hé s6 xét dén dnh hudng cia géc dm, Ca = 0.93

C, _ hé s0 xét dén dnh hudng clia van tdc, C, = 1.05 - 5x107*V?

C,= 0.7

N_ cong suit trén truc dan, N = %

Chon 5 tr 0.8-0.95
75 1000x 400
26.38x1.73x0.6x0.93x0.7x1170

7>4
Chon Z=4
6. Dinh cdc kich thuéc chu yéu ciia banh dai:
+ Chiéu rong banh dai :
B=(Z-)t+2S
B =(4-1)58+2*38 = 366 (mm)
+ Puong kinh ngoai :
D, =2530 (mm)
+Pudng kinh trong :
D,=D, -2e
= 2530 -2*%43 = 2444 (mm)
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PHU LUC
CAC THONG SO KY THUAT CO THE THAM KHAO CUA NHA SAN XUAT
MAY PAP HAM

ThyssenKrupp Fordertechnik

Crusher F%Erd Upa;ingd Total Crusher Gap Gap Weight of | Ingtalled | Speed of Llecﬁmefa";hf:j;;rg{ ?J':ID‘;?;:;"?:E'
width x fee weight gpeed setling stling fMywheel drive alectnc . i
opening length min. 1 max.1) power motor? ﬂ;;ﬁg?;ﬁ'“" ey - 7 LT

type [mm x mm] [t] [1/min] [rmm] [mm] | [ko/unit] (kW] [1/min] Hinding irformation can be suppied on
DE 6-4,2 600 x 425 10.6 275 60 a0 750 30 1,500 specification of the operating conditions.
DB 8-57 800 x 570 19.9 250 90 110 1,780 55 1,500 To keep pace with technical progress,
DB 10-8 1,000 x 80D 35.5 250 110 190 2,630 75 1,500 we reserve the nght to make improvements
0B 12.56-9 ]11.260 x 900 56.0 210 150 250 4,620 132 1.500 without prior notice.
DB 15-12 [1,500x1,200| 117.2 200 170 260 6,780 160 1,500
DB 18-14 1,6800x1,400] 1¥1.3 160 220 310 8 645 250 1,500
DB 21-16 |2,100x1,600| 217.8 135 220 340 13,750 315 1,000 1 .
DB25-18 [2,500x1.800( 2852 | 126 | 250 | 400 | 14850 | 00 | 1,000 | 3 yooonmmomesnet
Crusher Iransport dimensions

Lamest Heavest Dimensions Weight Manc. weight
component component of the largest of heaviest of the
component component crushing jaw

type [mxmxm] [ka] [ka/unit]
OB 6-4,2 Housing Housing 260 x 1.67 x 1.08 4,590 425
DB 8-5,7 Housing Housing 3.00 x 2.00 x 1.30 8,560 700
DB 10-8 Housing Housing 3.90 x 2.65 x 1.57 17,600 1,600
DB 12,5-9 Housing Housing 4.05 x2.80x 1.93 24,200 2,080
DB 15-12 Housing Housing 5.60 x 3.90 x 2.40 59,070 4,280
DB 18-14 Side wall SWING jaw 6.65 x 3.10 x 1.00 23,950 6,260
DB 21-16 Swing jaw Swing jaw 5.40 x3.10 x 1.50 28,710 8,030
DB 25-18 Swing jaw SWing jaw 5.80 x 3.55 x 1.80 39,380 10,780

Iqﬂi

—

-0

M
N 0 ’+
! -

e TATB[CIDE]F[G[H[J[K[L[M[N]O[P]R

%)
Lype [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm] | [mm]
DB 6-42 |3,500|1,420|1,060]| 150 345| 4251 950| 595) 200 615| 880|1,570| 995( 220 |1,080] 1,200
DB 8-57 |4,200]1,780] 1,350 150 3501 5701 1,040 780 200] 7Y0O0|1,010]2,02001,280| 320 |1,300] 1,650
DB 10-8 5,400 2,400 | 1,850 150 510 800 | 1,450 960 200) 950) 1,250 2,180 1,540 320 |1,570| 1,820
DB 12,5-9 | 5,700] 2,510 2,000 200 4801 900| 1,635 8801 25010 1,050 1,380 |2,730] 1,830 ( 400 |1,930| 2,100
DB 15-12 7,400) 3,475 | 2,780 300 7501 1,2000 2,250 1,210 660| 1,700 | 2,090 | 3,220 2,340 | 400 |2,400] 2,500
0B 18-14 8,700 4,200 | 3,200 250 8651 1,4000 2,750 1,280 1351 2,020 | 2,490 1 3,830 | 2,850 | 500 | 2,960 3,000
DB 21-16 9500 4,200 | 3,450 420 8901 16000 2,960 | 1,590 950 2,300 | 2,800 | 4,320 3,320 | 500 |3,360| 3,000
0B 25-18 10250] 4,860 | 3,200] 420 [ 1,080 1,800] 3,460| 1,500 1,1000 2,250 | 3,060 | 4,960] 3,860 | 600 | 3,820 3,500

Nhdn xét: Mdy dap ham cta ching ta chon ¢6 mo hinh tuong ty nhu mdy DB 18 -14
clia nha sdn xuat.
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BANG LIEN HE GIUA NANG SUAT CUA MAY VA KHOANG XA

Average throughput rate
of the double-toggle jaw crushers
Tolerance +10%

1600
1400 . _{‘.rushe-r throughput |
— after prescreening | DB 2518
10 high fines content 1 [ | ' [ e
1000 ' ' et
_ T DB1-16
= 800 A {
-I -:-_'_.:—-"_:_'_,.-—' DB ].E'j.-‘i
600 = DB
2 400 e D204
= —_
2 200 - pB10S
= —— DBH-57
=" OB 6-4,25

50 100 150 200 250 300 350 400
Gap setting CSS [mm]

Dua vao bang thong ké trén, ta c6 thé thdy ning suit clia may c6 thé thay d6i tir
500-700 (T/h) ,twong Gng v4i khodng xa tir 220-320 mm.
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BANG LIEN HE GIUA KHOANG XA
VA KHOI LUGNG CHUYEN QUA SANG

Typical grain size distribution
of the crushed product

Gap setting CS5

100 [mim)
) =90
= 4+ 120
370
= . =—150
S 50 =200
= 230
730 r
820 Ce 970
10 300
0
1 1000

Mesh size [mm]

Duya vao bing trén ta thdy véi khodng x4 1a 280 mm va vdi 16 sang 1a 250 mm
thi khoi lugng chuyén qua sang khoang 70%



