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Tém tit: BO phan quan trong nhét ctia van an toan hoi chinh 14 than dong va than
tinh voi hai bé mit tiép xac 1am kin, chung lam viéc trong diéu kién ap suét va nhiét do
cao. Van phai dimg lam viéc khi cac bé mit 1am kin bi hu hong va ciing kéo theo 10 hoi
phai dung hoat dong. Bai bao nay vé viéc nghién ciru tim phap cong nghé ché tao than
dong va than tinh van dé phuc hdi cum van an toan hoi chinh.

Tir khéa: Phuc héi van an toan 16 hoi

Summury: The Best importan of all parts of safety-valve of Boiler main steam
water are dinamic and static bodies of valve with air-tight rund disks, which working on
high presue and temperature. Air-tight rund disks of The safety-valve are failing, boiler to
have stop. The paper on researching to find technology method to menufacter dinamic
and static bodies with air-tight rund disks of safety-valve of Boiler main steam water.

_Key Words: Restore safety-valve of Boiler

1.Pit van dé: Cho tdi nay & Viét nam, van an toan van hoan toan phai nhép ngoai, chua
¢6 co 8¢ nao nghién ciru phyc hoi va ché tao mé&i. Ngudn nhap khau chu yéu tir My va mot
s6 nudc co nén coéng nghiép tién tién nhung véi chi phi cao (Van 10 hoi cong suit 150MW
gia khoang 60.000 USD/bJ), thoi gian dat hang nhap ngoai khoang 8+10 thang, thoi gian
nha may c6 thé phai dirng hang thang khong phat duoc dién, gay ton that rat 1on vé kinh té
va lam mét an ninh ning lugng. Do vay viéc nghién ctru cong nghé phuc hdi van an toan
hoi chinh 1a van dé cép thiét cho cac nha may nhiét dién than tai Viét nam.

2. Noi dung:

2.1. Nguyén ly hoat dong ciia van an toan hoi chinh trong hé théng 10 hoi

Hinh 1. So @ nguyén 1y van an toan hoi chinh [4]
1- Than tinh; 2-Than dong(d. ); 3- Cira xa hoi(dz); 4-Ctra hoi vao van(d.); 5- Mit lam kin (h)

Nguyén Iy hoat déng [4]: Trong diéu kién binh thuong, ap sut trong 16 hoi dudi murc
to1 han, van hoan toan dong (h=0). Khi ap suat trong 10 hoi vugt qua gidi han cho phép thi ap



sut tai ctra 4 cao cao hon luc do 106 xo nén tao ra tac dong 1én than dong 2 va than dong 2
nang 1én, tao ra khe ho h giira hai mat lam kin. Nho d6 hoi khi ap suét cao qua khe h di ra
ctra xa 3, khi hoi néng ap sudt cao xa manh cho t&i khi 4p suét trong 16 hoi giam téi mirc cho
phép, nghia 13 4p suat trong ctra 4 nho hon ap sudt tao ra tir than dong 2 béi 10 xo0. Khi d6 hai
ctra thong nhau bi dong lai nghia 1a h=0, 106 hoi hoat dong binh thuong.
2.2. Yéu ciu Ky thuit cac chi tiét chinh ciia van an toan

2.2.1.Piéu kién 1am viéc ciia van an toan hoi chinh: Van an toan lam viéc trong diéu
kién khéc nghiét:

2.2.1.1. Tai trong cao: Cac lyc tac dung 1€n bo phan cong tac cua van thé hién trén hinh 2
[5, 6]

a) So do lyc trong giai doan van hé mo:
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Hinh 2. So d6 nguyén ly Vaﬁ va cc luc tac duné khi van hé mo [4]

O thoi diém bt dau hé mé van, lyc 1am kin bang khong va phuong trinh luc ap
suat cua dong hoi 1€n van c6 dang:

Qn=0=Qunp + Gnu ; kG (D
Mat khac:
7.(d))?
0,0 :T'UO'(po_pz) ; kG (2)
O day po 1a 4p suat bit dau mo van duoc tinh theo cong thire (3):
po= p1 + Apn-o ; kG/cm? 3)
Vi ap, = A ; kG/cm? 4)
T Edl)
4

O giai doan nang co cau déng kin, luc tac dung 1én van ctia méi truong Qn 16n hon
luc cing 16 xo Qup theo dd 16n ctia luc quéan tinh J va trong lugng ciia cac thanh phan
chuyén dong cua van Gny. Trong khi toan b luc tac dong 1én van, ngoai trong luong,
thay ddi theo pham vi nang cua co cdu dong kin (xem hinh 2) c¢6 dang (5):

Qh:an+J+Gnq;kG (5)
Do 16n cia lyc cang 16 xo bang (6):
Qup = Qunp + x.h =x.(h; +h) ; kG (6)



O day: h —1a chiéu cao nang cta co cau dong kin ctra van 1a ham s6 cua thoi gian t
D0 16n cta luc quan tinh cac bo phan chuyén dong cta van J bang(7):

Gn,]' d’h . kG %
g dt’

J =

2

; d“h
O day:
Y dt®

1a gia téc cac bd phan chuyén dong cua van, tinh bang m/s?;

i — Heé sd hiéu chinh theo khoi luong cua 10 xo c6 tham gia vao chuyén dong;
Gia tri cta luc ap suat dong chay lén co cau dong kin cua van (8):

0,-0,-0; =2 pi-php kG ®

O day: p'n va p'n 13 4p sudt trude va sau van thay doi phu thudc vao chiéu cao nang
ctia van, tinh bang kG/cm?;
Ph=Pot Apn=pi+ Apn-o+ Aphn 9)

Gia tri cua p1 va Apno la thuong xuyén va khong thay doi, n6 khong phu thude
vao do nang. Gia tri cua Apx thay d6i phu thuc vao do nang; p la he s6 luc ning cua van,
no tinh dén do sai léch thyc té cua lyc ap. suét moi trudng, tac dong 1én dia van vao phia
nang lén. Luc duoc tinh toan bang hi¢u so0 ap suét tinh trudce va sau van, tac dung 1én dia
van theo dién tich c6 duong kinh d'c. Hé s6 p co tinh dén ap suat py va p'h tac dung lén
cac dién tich khac nhau. Sy phan bd ap suét ph trén dién tich dia 1a lién tuc va 4p luc
dong cua phan ung dong chdy tac dung Ién dia.

Gia tri cua Qn theo pham vi dg nang cua van, no lién tuc thay doi do su thay doi
ctia hé s6 lyc néng p va ap suét trudc van p ' tir ap suat ban dau Po den ap suat cuc dai phi.
Gia tri cua d6i ap p h dé don gian hoa chung ta chap nhan ap suat p'n khong d01 va bang
p2. Béi vi su thay doi clia né so v4i gia tri ctia ap suét pn 1 khong 16n. Ap sut thay doi
trude van p n s& duoc biéu thi qua p s& 1a (10):

N2
0, =) (p-p,)p kG (10)

Véi su tinh toan bang cac phuong trinh (6) = (9) phuong trinh d6 nang cua van

dugc trinh bay dudi dang (11):

7.(d)? ; : G, .d’h .
%-(pl — P, tAp,_,+Ap,).p = Li—-+ G, kG (1)

O giai doan ning cua van, gia tri cua bién so, phu thudc vao thoi gian, 1a dd nang
d 2h

cao h, hé sé ning p, sy ting ap suit Apn va gia tdc ctia cac bd phan chuyén dong
Déi vi giai doan nang ciia van, phtt hop v6i phuong trinh (11) d6 cimg x ctia 10 xo
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c6 y nghia quan trong. Hé so luc nang p va khoi luong ciia van —-, van s€ dugc md

nhanh hon va voi su tang it hon cua ap sudt, it hon d6 ctmg cua 10 xo, it hon khéi luong
clia cac bd phan chuyén dong cta van va 16n hon hé s6 luc ning p. Trong truong hop
nguoc lai, doi hoi sy tang nhiéu hon cta luc Ap'h trong hé thdng sau thoi ky mo déi voi
viéc nay, dé khic phuc thing duoc luc ¥ va luc cua 10 xo. Tur phuong trinh (11) can phai
tang ap sau van p n , can kém theo su ting ap sudt Ap' va su ting ap sudt trong hé thong

Ph



Tt giai doan nang cua van, su quan tam lon 1a thoi diém dat t6i viec nang hoan
toan, liic ndy h = hymax. DO clmg can thiét cia 10 xo can tim kiém tir phuong trinh d6i véi
viéc nang hoan toan cta van; khi chuyén dong cua co cau dong kin. Trong khi can biét do
16n cta hé s6 lyc nang khi nang cao hoan todn pmax. Néu van khong c6 @ nang cao han
ché, thi gia toc & cudi qua trinh nang bang khong 0. Piéu dang luu ¥ & trang thai hé mo
van tdc hoi qua cira van rat cao khoang 300m/s.,

b)So d6 liee trong giai doan van déng kin (hinh 3):

Hinh 3. So dé lyc tdc dung 1én co cdu van an todn trang thdi déng kin [4]

Pé dam bao do kin cta co ciu dong kin cura van, cac luc tdc dung vao dia van
dong & trang thai cén bang, ta c6 phuong trinh (12):
Q -Q +Qui=Qinp+Gm kG (12)
Trong do :
Qyur — 12 d6 16n cua lyc lam kin tac dung vao vanh khan lam kin trén méit cua van,
phai dam bao diéu kién sau:
Qynr > 7.(d ¢ + b).b.pmin ; kG (13)
O day:
d’c — 12 duong kinh ctra ra ciia ghé van, cm
b — 1a chiéu rong ctia g 1am kin tinh bang cm;
Pmin — 13 4p sudt riéng nho nhat tac dung 1én vanh khin lam kin cira van, tinh bang
kG/cm?;
D0 16n cua lyc cang 10 xo Qinp khi dong van, tire 1a strc cang so bd cua 10 xo dugce
tinh bang (14):
‘ Qunp =x.h1 ; kG (14)
O day:
x 1a d6 cimg cua 16 xo, tinh bang kG/cm?;
h 12 d6 vong ciia 16 xo khi van déng lai tinh bang cm;
Do 16n cua luc tic dong tir moi trudng 1én van, 13 sy chénh léch: Q' — Q” ¢c6 thé
duogc biéu dién dudi dang phwong trinh (15) sau:

0,=0 -0 =% (, ~ pyy kG (15)

4
Trong cong thirc nay:
dc — 12 duong kinh cua dé van dang voi phun, cm;
n—1lahé sé truyén ap sut ctia moi truong theo chidu ngang ctia ctra van;
p1— Ap suat khi lam viéc trong hé thong, kG/ecm?;
p2— Ap suét cira x4 cta van (4p sudt sau van an toan) kG/cm?;




Nhan xét: Tur phan tich hé luc tac dung lén van trong trang thai “van hé mo” va
“van déng kin”cho thdy: Khi déng kin dp liec hoi tac dung 1én van rat 16n (< 187 kg/em?)
va lye 16 xo con 16m hon dp lyc hoi dé dam bao déng kin. Cdc lie nay lam danh hiong
dén dé bén méi cia 16 xo va bé mat lam kin, gay bong troc bé mat lam viéc cua vanh lam
kin. Nhung khi van hé mo thi van téc hoi thodt rat 16n 300m/s, diéu ndy cé thé gay lén sur
x6i mon bé mat lam kin.

2.2.1.2. Piéu kién 1am viéc cta va an toan:

- Van lam viéc & diéu kién ap suit va nhiét do cao: Ap suét 16n nhat Pumax < 187 kg/cm?,
nhiét d6 hoi t=528°C;

- Yéu cau kin tuyét dbi khi dong van;

- Bé mit 1am kin chiu mai mon do ma sat tiép x1Uc;

- D06 nham hai bé mit tiép xuc yéu cau rat thap tuong duong do bong cap 10;

2.2.2. Yéu cau Ky thudt: Van an toan ¢ yéu cau k¥ thuat rat cao

- D0 kin khi hoi 1a tuyét ddi lam viéc & nhiét d6 cao va ap suit cao Prmax < 187 kg/cm?,
nhiét 6 hoi t=528°C;

- b6 déng tdm cua than dong va than tinh rat ca0<0,03mm nham dam bao hai bé mat
lam kin tiép xuc dung tim va lyc nén cua than dong ding tam voi than tinh;

- Yéua au d6 nham hai bé mat tiép xuc thap yéu cau <0 ,1opm;

- Yéu cau hai bé mit 1am kin chiu mai mon cao do ma sat tiép xuc, d6 cting bé mit 48-
50HRC;

- Than dong va than tinh chiu do bén nén cao;

- Lo xo chju bén méi cao.

. Giai phap ky thuit nhim dap @ng yéu ciu lam viéc ciia van an toan

w

Hinh 4. Sw phu thuéc ciia p vao 1 [4]
d

3.1. Lwa chon két cAu bd phén lam kin:

Theo tai liéu [4,5], bé mit bd phan bé mat 1am kin c6 két cAu hinh con tai trung tam cai
thién luc nang. Do thi hinh 4 cho thiy khi ty 1& tdi uu cta dudng chiéu cao nang va duong
kinh khi vao van h/d. =0,4 thi phwong an a) c6 chop con trung tdm c6 hé sé ning p cai thién
cao hon 7% so v6i phuong an b) khong c6 chdp con trung tam. Tir két qua thuc nghiém trén,
dé tai da chon két cau co6 chop con trung tAm, hé sé h/d. =0,4 va nhu vay chiéu cao ning hop
1y chon h/d: =0,4. d.=53 thi h=20mm.

3.2. Lwa chon vat li¢u



Theo tai liéu [1,4] thi nhém thép ché tao than van: dé ché tao than van an toan hoi chinh
thudng dung thép ché tao ndi hoi, bao hoi c6 diéu kién lam viéc phd bién 1a: nhiét do hoi
nuée khoang 540°C véi ap suat 25 MPa va it bi x61 mon véi téc d6 hoi qué nhiét cao dén
300m/s. Vat liéu nay 1a thép hop kim carbon thap loai peclit nhu: 12CrMo, Cr18Nil0Mo2,
néu nhiét d6 lam viéc cao hon dén 560°C thi phai dung thép hop kim cao hon
15Cr12WniMoV hodc 12Cr15Cr11MoV. Tir phén tich trén dé tai lya chon thép hop kim
Cr18Nil0Mo2 dé ché tao hai chi tiét chinh than dong va than tinh.

3.3. Lura chon giai phap cong ngh¢ ché tao

- Tur phan tich trén da cho théy hai chi tiét chinh 1a than dong va than tinh c6 yéu cau ky

thudt cao vé do chinh xac ché tao, d6 nham bé mat lam kin rat nho < 0,16pm, d6 cing bé

mit 1am viéc cao 48-50HRC. Do viy quy trinh cong nghé ché tao can c6 mot sb giai phap

chinh nhu sau [1,2,6]:

- Vatliéu la hop kim Cr18Ni10Mo2;

- Tao phoi bang rén khudn va u dé dam bao cai thién t6 chirc;

- Gia cong tién trén may tién CNC c6 d6 chinh x4c cao nham tao chuén gia cong cho cac
budc tiép theo;

- Tham Ni bé mit chi tiét va toi trong 16 dién tr& dé nang cao tinh chét co 1y va ram dé
cai thién cau tric cua 16p bé mat va chi tiét;

- Gia cong cac bé mit lam kin bang may mai c¢6 d6 chinh xac cao vé d6 dong tdm cta
than tinh va than dong <0,03mm

- Mai ra c6 bot mai siéu min nham dat dat do nham< 0,1 6um;

- Thir kin tuyét d6i van & diéu kién ap suit cao 15,8 Mpa va 528°C trong thyc tién 10
hoi.
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Hinh 4. Than van dong tir thép Cr18Nil0Mo2
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Hinh 5. Théan van tinh Cr18Nil0Mo2




4. Két qua chay thir trong diéu kién thuc tién cia 10 hoi

Van sau khi ché tao hai chi tiét chinh 13 than tinh va thdn dong cung nhiéu chi tiét
khac, da duoc to hop thanh cum van dé kiém dinh kin va kha kha chiu ap luc cao trong
diéu kién ap suit 15,8 Mpa va diéu kién thyc tién cta 10 hoi ( Pmax < 187 kg/cm? va t=
528°C);

Két qua sau khi chay lién tuc c6 tai ctia 10 hoi 150MW, thoi gian 4000 gio, van lam
viéc 6n dinh va da duoc cong ty Co phﬁn Nhiét dién Cam pha-TKV nghiém thu, chinh
thirc dua vao van hanh, phuc vu san XUuét.

5. Ban luan khoa hoc

Nhu vay hai chi tiét quan trong nhat 1 chinh 14 than tinh va than dong ¢ vanh lam kin
ctia van da ché tao va dwa vao van hanh thanh cong. Day 1a co s¢ quan trong dé nghién
ctru ché tao ca cum van. Cac bo phan con lai ciia van 13: Than ngoai dé lap than tinh,
than dong va 10 xo nén. Than ngoai ché tao tir thép méc thap hon co thé 1a12CrMo
hodc gang cau. Hai loai vat liéu nay tai Viét nam cé thé duc dugc, 10 xo nén chung loai
ding cho van an toan c6 thé mua dé dang;

Tai sao gia nhap ngoai lai rt cao nhu vay, loai van cua dé tai nhép tr My khoang
60.000 USD/bd?. Ly do than tinh va than dong c6 vanh 1am kin van c6 yéu cau do
chinh ché tao rét cao, vat liéu tai Viét nam chua 1am chu duoc va ly do thuong mai
khac.

Két luan

1. Pa phan tich dugc diéu kién lam viéc cta van an toan hoi chinh 10 hoi la ap
lyc cao va nhiét d6 cao. Ttr do xac dinh dugc yéu cau k thuat cho thiét ké
than tinh va than dong c6 vanh lam kin dang phang,

2. Pi xay dung dugc quy trinh cong nghé ché tao, kiém tra va kiém dinh c6 tinh
khoa hoc va phu hop tai Viét mam;

3. Dbaphuc hdi thanh cong van an toan hoi chinh cho 10 hoi CEB, tao dugc co s¢
quan trong dé nghién ctru phuc hdi cac loai van khac va ché tao méi ca cum
van an toan hoi chinh tai Viét nam.
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