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L3

Lai noi dau

Cuén “Plutong phip tluét ké xieong ma dién” duoe bién
soun phdm mue dich cung cap dén i 101 da:

- Cae noi dung can tiét pladi duge dé cap dén trong
moét ban thiet ké xiecng ma dién

- Cuachi chon c:(f{‘ plutony dn cong nghé va cde giai phdp
k¥ thudr hop IV dé 6 duwge ot xiang ma dién dung véu cdu
MORY BB !

- Cue phitong phdp tinh todn va cach kiém tra lui cdc
két qud thu ditoe de o thé hoan thien hom trong 1hiét ké';

- Cuie sov liéyw tham khdo. tra cire, . rdt chiét véu diing
che vide 1iél ki xieong ma dién vea vie IS bé midt kim loai.

Do dé sdch sé gitip cho ngon thidt ké" rdt nhidu thudn
It trong cong viee va nhandt chdng hoan thanh duoc nhiém
VIE CHU L

Trony tdn xudi ban pay, sdach da cai tén cdch tinh todn
Ve thist bi, & gict wlitdl, v€ 160 huo nguvén var liéu, vé thong
eI, . vty ngan gon, viee hop I hon. Ngodi ra, dé bio vé
moi triomy, sdcht dia die bt clnd trong dén vdn deé plurong
plidgr retar, 1inth toddn qatde reg via e I neoe thai, ciing nhne
vein de vé sinhan toan lae dong rong cde xudng ma.

Viovdy cuon “Phong phap thiét ké" xuong ma dién” sé
dde et can thiét dor vai cde sinhi vien chuyén nganh cong
nehé dién hdu va bao vé kim loar, clng e sinde vién cdce
tridmg doi hen cong nghiép. cao ding k¥ Hwat o6 lién quan
dén linh vie gra cong. xw ¥ vé bdové hé mdt kim loui. nhdt
{3 khi dany do dn mon hoc va thiet ke’ 1ot nghiép.

]



Cuén sdich “Phuong phdp thiét ké xuong ma dién* con la
mor 1 lidu tham khdo 16t doi véi cdc co quan thiét ké cong
nghiep, cac k¥ sw dién hoa va bdo vé kim loai, cde cdn b k¥
thetedt va cong nhdn bdc cao vé ma dién vi u Iy bé mdt kim
fogi.

Tdc gid rar vui léng duge nhin nhimg ¥ kiéh phé binh,
vdp ¥ cda cde doc gid.

Pgs, Pts Trian Minh Hodng
Truomg Pai hoc Bdch khoa tHa Noi, 1997



Phan A

THIET KE XUOGNG MA DIEN

Chuong 1. THIET KE CAC PHAN TONG QUAT
VA CONG NGHE

Phin md ddu cdn ndi rd:

- ¥ nghia hang cdn ma va xuimg phii thict k&;

- ¢ d6 thidt k& cha tac gid (vé san pham, vé chat lismg, vé trang thit
bi sdn xudt, vé trang bi Ky thudt...).

1.1. SO LIEU BAN PAU CHO BAN THIET KE

Nhimg s& Héu co bian ban ddu lam can e cho vige thaét ké la: dac
tinh hang ma (nhu var hew, trong luong, Kich thude,...); k& hoach san xudt
hang nam; quy thai gian thue 1€ 1dm viée cta 1hiét bi; chang loai Ip ma
va chidu day coa ching,...

Ddc tinh hang mg. Gidi thica cic vat cin ma biang ban vé Ky thuit (8
- 10 ban v& o nho, vé ngay trong ban thuyét minh); ghi 1o kich thude,
vi ligu, trong luemg, dign tich phidn cin ma (phdn nay sinh ién phii tu
tim hiéu, thu thap hay 14y theo tai liéu cha nhd may trong qud trinh thyc
t4p vi Jam 36 4n). T4l ca cdc s6 lidu 14p hop lai thanh bang L.1.
Bdng I.1. Bdc tink vdt cdn ma

Banvd | Ténwvat Vat lidu 54 lyong Kich Trong Dién tich Ghi
56 ma can ma, thudic, luong, ma, chu
cainam mim kafcai dmPlcai




K¢ hoach san xuar hang ndm: Can ¢ vao ddc tinh coa vat ma va yéu
cAu cin ma, chia cdc vat can ma thanh shom dua theo chang logi fop ma
va theo kich thade coa ching. K& hoach san xuat cua xuong dudge trinh
bay thanh bang 1.2.

Dom vy rai: Vit ma rat da dang: o, nhd, bé, nang, cong kénh,... moi
ln 6 thé chi ma duge mot va tom hay duge nhidu vat nhiv. hoac rat
nhicu vat bé 1y ty. BE ticn cho thigt k& va van hieh sdn xudt cin quy tdt
ca cdc low vat ma thanh cdc dom v @i (v Dom v tan co the Ja mor mé
ma, mt 14n xudt hing, mat hay nhicu khung (g1d) weo | 3 luemg vi ma
na d6,... sao cho dién teh ma caa cac don vi wde laowdic nhan,

Bing 1.2. K& hoach san xudl cda xuong

Ban| Tén| San'Yong yéuciu Phé pharn a % K& hoach ohai s4n xudt, £,

vé | vat | 86 | Trong |Diéntivh| Sé Tiong [Digntichj S8 Trong |Dién tich

sé | ma (lwong.[lwong | ma  {Lkiong, | ltong, ma, uang, | ivong, ma,
<dif | tdnf | m*fnam | cai/ an/ I minam | can tan/ | m /ndm
nam | nam nagr nam ram adm R

Nhém & b gi. trong ioal thiét bi ndo.

Nhom B Ma gi. trong lgan thigt br nao

Nhém C. Ma gy, treng leai thist bi ndo’

Chit thich: Sia xudl Tuon o6 ph¢ phim (%), nén: 86 phii san xudl = San

gucan + 0% Quy dinbh phie phae «% 1WBida cho. s waon lap [en thep 13

ltemng veu can + 0% Quy dinh ple pt Godida el Lol lop 1en thep la
V% ma nhidu IGp 1en thép I 6572 1on hop R KSm 12 8%,

D& vai hang gud ¢ phai ma quany, dom v tar v inh theo Kilogam,
Khi chon gid tri cha v cAn nam vimg ¢ tinh nang cia chuéng quay hodc
thang quay {xem phm thict big Lap bang ke dom vi tar mia quay theo mio
(bang 1.3).



Bang 1.3, Pon vi tdi ing guay

53 | Tén K& hoach san xudt xudtndm, P, | Bé | Ponvitdiy, | K4 hoach
ban | vat ! Vat [ Téng sd,| Treng Dién tich mat san kudt | Ghi
vé | ma | héu | candm Iuang, ma, neng dm? kg thec y, | chu

anindm | miinam |dmiky mé/mim

BGi v mdt hang nha. ma nhiéu chice mot L, cén (reo ching thinh
eid, thanh chuds, thanh khung,... dé ién thao tac va lam co s& dé xdc dinh
dom v tai v

Chon Khung phai dwt duge cde yéu ciu sau:

- Dign tich saa trén mot Khung ka khong don (8= const). Khi thay mit
hing ma o6 (he thay khung, thay ¢dch treo, thay s keomg,... dd dat yeu
chu nav. Vi ndu S = const thi D8 = [ ciing khong J61 (£, von ta hing
sO), nén it thudn 1o cho vice vin hanh;

- Théng nhat mo! kich thietc khung d6i v moi mar hang ma. BE ma
phai chira vira mot hay nhi¢u khung, khong thir, khong chat:

- Kivh thude khang i W& qua cla cich sdp x& p ba tei s3 luong vt
mad 1ren kKhung ay sao cho dp tng dage cie véu cdu coa ky thuat dw
phian dong thon khong qud nang d& v thao 1de thu cong hay co gidi
dinh chon trong ban thiét k¢ (phu Tue 23).

Bang 1.4 k& cac don vi tal ma treo trén khung.

Bdang 1.4. Pon vi tai ma trén khung

Ban | [én S3wal | Diéntich | Trong | Mich [K& hoach sxnam P,
ve | val | vat | matrén | matrén 1 huong lhugr | theo theo s3 Ghi
sG | ma | idu | 1 khung, khung 1 khung, [ kbung, P, khung, chu
rakhung dm? fchung | kgMhung mm khung/nam
|

Quv thed gian lan viee thee 17 hdoie ndm caa thiét bi trong. xudng ma
dwoe trinh bay trong bing 1.5, Can e vao ¢hé do lam vice (50 ca/ ngay)
vii trang thiét bi ma thude loai ndo o dua vao bang 1.5 ma xdc dinh guy
thin gian lam viée thye (€ hang nam [ ctia thict bi.



Bdng 1.5. Quy thod gian lam vigc thuc té hing adm cia thiét bi, T

Ché 36 Thiét bt ddng Thiét hi khéng tur ddng
lam Qujthdi | Tonthat | Quyihei | Quythoi | Tontha | Quythai
viéc, giandanh | thai gian, | gianthyc | gian danh thai gran, | gian thue
caimagay nghia, h % € h ~nghia, h % g h
1 2440 2 29 2440 8 2245
2 4880 4 4733 4880 8 4489
3 7320 4 1027 7320 10 6588

Clue thich: .

- Vidt Nam nghi 1 U 8 ngdy/mam; nghi 1 ngdy cudi win, tdc 52
ngdv/nam.

- Fdn th# thén gian vio cac vide sta chifa, bao dudng thigt bi, dung dich,...

1.2. CHON CHUNG LOAI LOP MA VA CHIRU DAY CUA
CHUNG

“hon legd igp me phil xudt phat tr: nhiém vu cda val ma, dicu kién
khi hau vi mai truomg Tam viée cla vt ma sau ndy (phu lue 3, phu luc 4).

Chon chieu dav Idp ma phii can o vao mai truimg lam viée cia vat
ma, v Jo nhin sin phiam, vao Tiéu chudn Viét Nam, vao yéu clu cla
chu hang,... (phy e 5, phy lue 6).

1.3 CHON QUY TRINH CONG NGHE

Quy trinh ¢ong nghe ma gom ral nhidu hude va duge nhom thanh ba
giai doan: giai doan chuin bi; giai doan ma vi giai doan hodn thién.

Chon cdc buae cho giai doan chudn bi ¢dn xét dén bdn chat v licn
hang ma (nénl, muic do ahiém bn vivda mhidm bé mat cha ching (phu Juc
7). Bd nhip nho /4 cda bé mdl ma bao vé khéng duge virgt qui 40 pm,
md trang sirc - bao vér M < 2.5 um, ma tang d¢ cing va ma cdch dién: i
< 1,25 pm.

Chon dung dich ma phin can ¢ vio dac tnh vat ma, vao kha nang
phan bd caa dung dich, vi phdt tinh dén cde thong s0 dicn héa cng nhu
£id ¢d, tinh doc hai cua ching. Khi cin img dung 1dp ma 16t phdi néu 16
Iy do.



Giai doan hoan thién thudmg 13 cdc bude trung hoa, tdy sang va thu
dong, 1dp ddy 156. son khong mau, sdy,... Chon ding céc budc niy sé tang
chdt lugmg 1én rat nhiéw (phu luc 8).

Sau khi da chon xong cdc bude cin 1ap so d6 quy trinh cong nghé
theo bang 1.6. Ticp d6 trinh bay rdch pha ché dung dich va cdch phdn
tich thanh phan dung dich.

Bdng 1.6. S0 dé quy trinh cing nghé maq....

Budc cila Thanh phan dung dich Ché db lam vige
quy trinh Cautd Néng d5, Wat 36 dang Nhidt db, °C
g/l dién, A/dm”

1.4. CHON THIET BI

Chon ki¢u lowi thigt hi nao 1a phai can o vao kich thude vi trong
luemg vat ma, vao ké hoach sin xudt hdng ndm va vao quy trinh cong
nghé cia xu'mg. Thidt bi ma 6 thé 12 mot day chuyén hoan toan tu dong
hogc mot day chuyén co khi hda hay chi 1i cdc bé ricng 1¢, thao tac thi
cong.

Dady chuyén tr dong: Mot day chuyén wu dong ¢6 thé dam duong
mot phin hay toan phan quy trinh cong nghé ma. Ngudn ta phan day
chuyén ty dong ra livm hai loat: lowi meém va loai crng.

Loai mém \hikmg duge (rang bi cdc bo e dong chap hanh nhiém vu,
go1 L 14 bo e hanh (antooperator). BO tu hianh ¢ khd nang van chuyén
vat ma Ién - xudng va tién - 10i theo chuong trinh dinb san, Cac beé trong
day chuyén ndy o cing Kick thude va duge diar ndr uép nhau. Bude nao
¢ thin gian cong nghé Lau phai ding nhiéu be. Thin gian dimg cla bd wr
hanh tai mai bude duge an dinh phi hop theo quy trinh cong nghé. BO w
hinh cing ¢6 the phue vy viée van chuyén vat ma cho mot hay nhidu
butic cong nghd, sau do lai td v vi td ban ddu dE tidp e cong vide cla
chu k¥ sau. Trong thin gian chir vat gia céng ¢ mot khau nay. bo w hanh
¢6 thé di chuyén sang phuc vu ¢ mot khau khde. Dua vio nang sudt thiét
bi, 3 bude cia quy trinh ma tnh t0dn Jing mdt hay nhi¢u bd tu hanh
cho mén day chuyén. Trong mol day chuyén tw dong 6 thé thay ddi doi
chit d¢ thue hign cde quy tinh cong nghé khic nhau. Cic day chuyén



loai nay thuimg c6 ndng sudt tir 1 dén 60 m’/ h: chiing ¢é thé ma hodc gia
cdng céc vat trén khung treo, trong thing quay; ma hoac gia cong duye
cdc vat bé 1an vat Ién. Bang 1.7 va 1.8 trinh by dac tink cha mot s& day
chuyén ny dong c6 bd v hanh.

Ty theo cdch thifc van chuyén ma phin biét day chuyvén wr dong ¢6
bo tu hanh kidu cdu nang - ha. kigu ch [, kide congson, Dav chuyén
dong ¢6 the duce ghép thanh kidu: mot day thdng, mot day cong, ha div
thing, hai diy ovan,... Trong day chuyén tr dong ¢6 bo tu hianh kidu nang
- ha, ncu chicu dai b £ < 1600 mm chi ¢dn ding loai mol ray, khi £ >
1600 mm phii ding loal hai ray. Toc d9 di chuyen ngang: 1,5m/s. Toc
dg ning - b 0,13 mys (hing 1.8).

Bang 1.7. Cic thing so co ban ctia ddy chuayén co bo et hénh

Kich thudc S
Nang oé Chiguday Cang U S8 | Kich thutic day
Nhigm vu suat, (ngna IGpma, | Phutdi | sudit [batu]  chuyédn
m/h fLxHzx LM m? kW thanh| (L x H x Wl.m
Wi,
mm
Ma ke quay chol 6, 22 28{1120x800x |7, 9. 12; 18 4 201 2 |182x37x339
thep 1000
Ma kém quay {Q)] © 26, T [120x800x g Ca5 T1] 205 | 3 [181x44xc46
v treo (T} cho [ 1250
thép"
Ma kém, ma N5 [1600x800x | §-12, 15- Qs 121 2 [195x34x47
cadimi quay [Q) | 186,15 1250 24,2730 | T1.2b
vatrec{Ticho 18,28,
thép 4,7.3,75
Ma kén treo cho 16 [2240x710x |B-9;1215] 215 | 2398 ¢ 2 |17.9x37x53
thep 1600
Ma k8n quay cho |35 23.6 M600k800% | 6. 9.12 7 Pl 2 (2dx29x47
thép 179 1250
Ma kénva ma 3,8 67 11600x800x | Ni915 1.12 27 2 NB81x29x4p5
lcrom treo cho 8 1250 Cr dén 1 1
thep va diing thay :
Ma crom cing 1.5 {1600x710x 30 1 11/ x65x564"
ftreo 1250
Ma crom treo cho 12 MB00x1120|Cu 8, N1 18 2 2i8 1 3 [201x69x55
thép %1250 Lrdén i
Ma ddng treo 4.6 M500x700x [+] G2z - 1 214x4x54
1200 J ]
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