
NGHEr'r crfu xi ruuAr ud uirl rno uAu pHUc uu
a.,

r rE xuol c0uc xAv orllc c0nc rninn

xs. rnAru vAN DAo, xs. soAtt vAN THANH

,p
GAC BUll

tll rong giai doan hien nay, c6c c6ng trinh c6ng
I nghiOp vd xiy dung ph6t tri6n rdt manh nhu:
I khai khodng, thriy diQn, thrly lEi, nhiet di€n,

giao th6ng,... Khi khdi c6ng mQt dg 6n, mQt c6ng
trinh lon, dd tang thCm v6 hodnh tr5ng, gAy 5n
tuEng vdi quan kh5ch, nh6n d6n trong ving dg 6n,
chinh quy6n dia phuong, c5c co quan qudn lf nhdr

nuoc,... cht dau tu cong trinh khong s& dpng ph6o
hoa hay phSo giSy ma thudng sfr dgng phuong
phap. nO min tAo mau. NO min t?o mau kh6ng chi
gAy 5n tuqng vd mat hinh inh, mau sac ma con ve
dm thanh, chSn ttQng, g6ng cIQp kh6ng khi,... _

Mic d0 cong tdc n6 min tqo mdu trong 16 khdi
cong da dugc thuc hiQn tU r6t lat, g5n li6n vdi sU
ph6t tri6n crja linh vr.rc khoan n6 min ph5 ttd ttd xdy
dr,rng c6ng trinh nhung cho d6n nay hAu nhu chua
c6 tdi li4u hay gi6o trinh nao xudt bdn dd c?p den
vdn crd niy, ttrict f6 xy tnuat n6 min mdu v5n cdn lA
bi mft ri6ng, chua c6 co sd cho vi6c tinh to6n 116

6p dqng. Qua mot thdi gian tim hi6u, nghien c0u
vd thqc hiQn, t6c gii xin gioi thi€u t6ng quan c6ng
t5c n6 min miu, c5ch tinh vd lya chgn c5c th6ng
s6 ky thuat hqp ly.

. * Theo hinh dang va thiet k6 h6 min: n6 bing
6ng; n6 bang h6 hlnh pheu; n6 beng ranh.

* Theo s6 lugng cOt mdu: n6 mOt cOt mdu; n6
nhi6u cOt mdu.

2. C6ng nghC n6 mln mau

C5c vu n6 min mau khAi c6ng dU duqc phan
vio loqi nio thi hinh dang c6c h6 min tl6u tluEc
thi6t k6 chi y6u bdi mQt trong ba dqng sau: h6
dqng hinh ph6u, hoic dqng 6ng, hoac dang hdo.
Trong bAi b6o ndy, t6c gii chi xin gi6i thiQu co sd
ly thuy6t tinh vd lga chgn th6ng s6 ky thuat hEp ly
cho mQt trudng hEp n6 min bang h6 dang 6ng.

2.1. Xec dlnh 6p tqtc khi n6 gioi han [P]
M6i licn quan giiia ong su5t k6o vdi rirng suAt

n6n ph6t sinh trong 6ng kim loai khi n6 la:

o1 = --L on , ;17ru. (1)
r-F

Trong tt6: ok, on - Tuong ung Ong suSt k6o, ung sudt
n6n hi mQt di6m x6t trong tirinh 6ng, N/m2; p - hQ s6
Po6t xOng (m6i kim loai kh5c nhau thi p kh6c nhau).

Ung suSt nen phet sinh khi n6 gidm dAn theo
kho6ng cach tinh O t6m luqng thu6c n6 theo quy luQt:

on=P/{ N/m2; (2)
Voi: P -.Gi5-tri 6p lpc c0a sin-ph6m khi nd tai vi tri
tlit thu6c n6, N/m'; k - HQ s6 phq thuQc vao tinh
ch6t cia kim loai lam 6ng; r - Khoing cSch tuong
d6i tinh ti, tam luqng thu6c:'r=R/ro. (3)
T9i day: R - Khodng cech tinh tt tdm luong. thu5c
d6n di6m dang x6t, m; ro - B5n kinh lugng thu6c, m.

Thay (2.3) vao (2.2) ta duqc:
on=P.(rolR)k, N/m2; (4)
Thay (2.4) vao (2.1) ta dr.rqc:

/ \k
on=-LJple, rurmr. (5)

l-[r \K,/
D6 6ng kim loqi kh6ng bi pha h0y, nghia lir v6 bdn

ngoiri cung crla 6ng kim loqi kh6ng bi pha huy, Ong
sudt n6n, Ong sudt k6o tai vi tri ngodi ctng kh6ng dugc
vuEt qu6 Ong suAt gidi hqn cria kim loqi ldm 6ng.

* X6t di6u kign v6i Ong suSt n6n:
on<[on]. (6)

I Irt

G0[G ilGHTEP md sd r . zor r

rffioA Hgc Yi Goilc ilG[E il6

H.l. Hinh dnh n6 min mdu tqi 16 khdi cing
c6ng trinh xiy dqmg

1. C6c phuong ph6p n6 min miu
Tty thuQc vao m6i trudng n6, c5ch O5 trituqng

thu6c n6,... c6 th6 s5p x6p vir ph6n loai cec
phuong ph6p n6 min mdu nhu sau:

* Theo m6i trudng n6: n6 dudi nudc; n6 tren
can; nO vt a tren can vd vfra du6i nudc.
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Trong trudng hEp mat d0 nap min (A) du dinh
thiet k6 bing mit dO thu6c n6 (Ao) tni dudng kinh
bCn trong 6ng (do) bing;

Q,, - Kh6i luqng ch6t tao mau c6 trong 6ng
(O,=1.F.A,.(h - H.)), kg; Ls - ChiCu ddi 6ng kim
loai, m; A, - MAt alO nap ch6t tao mau, rglm3; I - 56
radian (i:3,14); f=T./.A,.g, kg/s2 - TrQng luqng crih
1 m6t ddi ch6t tao mdru trong 6ng, kh6ng phu thuQc
vao th6ng s6 chi6u cao cQt mdu bay len (h) va

Tr:r (19), Oo) va (21) c6 ctuqc: !

t X6t he tai thdi di6m chat tao mau dat dO cao
nhet so voi mat d6t (h). Ludng h6n hgp chit tqo
mau va khi hAu nhu kh6ng chuy6n tlQng. Ning
lugng c0a hC l0c nay chi c6 th6 nang va nQi nang
cia lu6ng h6n hgp:

Es=Eo*Er, J; (23)
E3 - Th6 ndng cia ludng h6n hgp, J (gi6 sir mat

d0 h6n hEp cQt mau deu nhau ti dudi l6n tr6n);
Er=(Q-Qv).(h+Lo).9/2, J;
E3=[Q.g+F.(10-H,)].(h+10)/2, J; (24)
h - Chi6u cao cOt mdu tai dO cao nh5t, m; E+ -

NOi neng c0a cQt ddng khi (tdn tai th6ng qua ep
suSt noi ddng hoac nhiQt d0), J ;

EI=C,.T, J; (25)
C, - NhiCt dung ddng tich crla h6n hqp khi,

J/mol.0c; T - Nhiet dQ clja ddng khi (bing nhiet ato

m6i trudng ben ngoai), oC.

Tri (23), (24) va (25) c6 drrgc:
E"=[Q.g+F.(Lo-H.)].(h+10)/2+C,.T, J. (26)
* Ap dUng itinh luit bio todn ndng luqng cho

hQ tai hai thdi tti6m d5 x6t:
Er=(Es+Eh), J. (27)
Er., - NEng lugng hao phi do t6a nhiCt ra bCn

ngoai va d6y kh6ng khi mOi trudng chuydn d!ch,
tinh th6ng qua neng lugng ban d6u cia sin phdm
khi n6 khi mdi sinh ra;

Eh=e.Q.{Eo+Ds2l[2.(n+1)'z]], J (28)
Trong tt6:3 - PhAn trem hao phi ning luEng cia
sdn phdm n6 vdo vi€c d6t n6ng m6i truong vir tt5y
kh6ng khi m6i trudng dich chuy6n, %. Gia tri nAy
chi nlt ra tir thuc nghiem ngoai hien trudng.

ru e4, eq, Q7) ve (28) c6 duEc:
(1 -a).O.tq+D0'?42.(n+1 )'z1)+O.g H,P-F.(l-oLHm'?)=

lQ.g+F.(10-H.)1.(h+Lo)+C,.T. (2s)
Bien d6i (29) c6 duqc:

(Q.g-F.Hm).h/2+(Q.g-F.H.).10/2+F.Lo.h/2-A=0. (30)
Trong d6: A - Ki hiQu crla bi6u thr?c (30) bdng:

A=(1 -a).o.{Eo+Ds'?42.(n+1 )1}+Q.g.Hdz-F.H,'z2c, T.(31 )
Gia tri cia bi6u thoc A kh6ng phu thuoc vao cec

th6ng s6 chi6u cao cQt mdu (h) vd chi6u ddri 6ng kim
loai (+). Gia tri bi6u th0c (A) hoirn todn tinh duqc n6u
chgn loqi thu6c n6 va kh6i lugng thu6c n6 (Q) ttr ban
ddu. Tlr bi6u thric (29) x6c dlnh dugc A bing:

tr= [a.g+F(Lo-H,).(h+Lo)t2-F..to2t2. (32)

d Ig I a )* p.aoD3 v
[.^{ J 20-rrxr'+1).t"kf -^

d1
2.X (18)m

p.^o D3 
_ r

2(1* p).(n +1).[oi]

H.1. Md phdng cec tqng thdi cOt ndu khi n6
min: a - Trqng thei khi cha n6 lnin; b - Trlng
thdi cQt mdu bay rcn dqt dQ cao'76n nhdt.

2.5. Xec illnh chidu ddi 6ng (Ln) vd chi6u cao
c$ mau phpt (h)

Nhu phan tich trCn thi kh6i luqng thu6c n6 cin
dua vdo 6ng chi phq thuQc vao chi6u ddi 6ng,
chidu ddi chAt tao miru trong 5ng, dO cao crla cOt
mau cAn phut.

Khi n6, ning luqng cia kh6i thu6c n6 sinh ra
dtng vio viQc diy ch6t tao mau phut lcn cao vir tt6t
n6ng m6i trudng xung quanh. Gid s0 tlo cao cot
mdu phut l6n thu ttuEc nhu hinh 1. . X6t hC kh6i
vat chAt gom: kh6i chdt khi va kh6i ch5t tao mau

* Tai thdi di6m ban alAu khi kh6i khi moi hinh
thanh hong 6ng kim loqi; ning luEng hQ bdng:

Er=(E1+E2), J. (19)

Tai day: Ej - Ndng luqng crla kh6i khi bao g6m nQi

neng cia kh6i khi vt?a sinh ra khi nO va the neng
cia kh6i khi, duqc x6c dlnh beng:

Er=Q.{Eo+Ds2/[2.(n+1)2]]+Q.g.HJ2,J' (20)

Tai day: Q - Kh6i lugng thu6c n6 trong 6ng, kg; ft -
Ndng Luqng ri6ng (nhiQt ndng) crla sr,r phdn hOy n6,
tuong duong voi dOng ning sinh ra khi ph6n hiy
01 kg chAt n6, J; H. - Chi6u cao kh6i khi hay chiAu
cao cria bu6ng min, m; g - Gia t6c kQng truong,
m/s2; Ez - Th6 ning cria kh6i chSt tao mdu bdng:

Ez=Q,.9.(H.+Lo)/2, J;

E2=n.f .A,.9.(Lo2-H,').(h+H,"), J;
Ez=F.(Lo2-H^2112, J. (21)

E cotcncuEpn6sdt.zorr

I(HOA HllG UA Gll]IG I{GHE ]IIO

m. (17)
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