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(54) PHUONG PHAP CAN NGUQI TAM THEP VA PHUCONG PHAP SAN XUAT
TAM THEP
(57) Séang che dé cap dén phuong phap can ngudi dé san xuit hiéu qua tam thép c6 do
chinh xac rat cao vé do day Phuong phap bao gom budc can ngudi tam thép v61 may can
n01 tiép ma dau can duoc cap theo cach tai tuan hoan. Dau can dugc cap vio may can nbi
tiép sao cho, khi dugc thé hién theo mdi quan hé giita 46 diy h cua mang dau dugc dua
vao trong ving can ca gia can cudi ciung nhu duoc tinh bang phuong trinh (1) duéi day,
d6 nham cua con lan can Ry cia gia can cubi cung, va do nham cia con lan can Ry, cua
gia can & ngay trude gia can cudi cung, biéu thic (2) dudi ddy c6 tri s6 13 0,5 hodc 16n hon:
h= [{ +hBy=\l+h B 1} y
h=4-Q/px107*
e’ ~ e(“""”))-Ld
a 6y-(V,+7,)-R
§ = (T -40)
trong do: A 1a hiéu qua phu dinh (-); Q 1a luong dau can dugc cap trén mot don vi dién tich
(kg/m2) pla kh01 luong riéng cua dau (kg/m3); o 14 Gmg suét chay cua vat liéu (Pa); Ld la
chiéu dai cung tiép xtic (mm); R' 1a ban kinh can dugc lam phang (mm); V; 1a téc do can
cua gia can cuoi cung (m/s); V, la toc d6 tam 0 phia ra cua gia can cu6i cung (m/s); 1 la do
nhét cia dau can tai 40°C va ap suat khi quyén (Paes); o 1a hé sb ap suit-do nhét (1/Pa); B
14 hé s6 nhiét d6-d6 nhét (1/°C); va T 1a nhiét d6 dau & phia vao cua ving can (°C), va

2
h/\/RNZ + (R—gi-] @)

trong do: Ry 1a d§ nham cua con lan can cua gia can cudi cung (um Ra); va Ry 1a do
nham cua con lan cén cla gia can ¢ ngay trudc gia can cuoi cung (um Ra).

(1)
B=
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Linh vie k§ thuét dwoce dé cap

Sang ché dé cap dén cac phuong phap can ngudi cac tAm thép va cac phuong
phéap san xudt cc tAm thép. Cu thé, sing ché d& cap dén phuong phép can ngudi tAm
thép va phuong phép san xuit tAm thép ma thich hop dé san xuit hiéu qua tm thép

k¥ thuat dién c6 d6 chinh x4c rat cao vé do day.
Tinh trang k§ thuit clia sang ché

Céc tm thép k¥ thuat dién dugc st dung nhu cac vat lidu 13 st cho cac thiét
bi dién nhu 14 c4c may dién quay. Hién nay, can phai c6 tim thép k¥ thuét dién ma
thé hién ton hao sét thip hon va mat do tir théng cao hon tir goc dd bao toan ning
luong trong cac thiét bi dién, va cic su cai thién vé cac dic tinh tir cua céc tAm thép
ky thuit dién da tré nén ngdy cang quan trong. Cic tam thép k¥ thudt dién ciing
thudng dugce dép thanh hinh dang dugc xac dinh trude va sau d6 duoc xép chéng Vo1
nhau dé st dung lam 13i sit. Khi cic tAm thép k¥ thuat dién duoc xép chdng véi
nhau dé sir dung 1am 151 sit, d6 chinh x4c vé d diy cao 1 can thiét cling nhu céc
dic tinh tir dwoc cai thién boi vi céc sy thay d6i 16n vé do day san phdm s& 1am suy
giam céc dic tinh nhu 13i sit. Cac yéu cau chinh x4c vé do day cua cac tAm thép k§
thuat dién 1a nghiém ngdt hon so vdi cac yéu cau chinh x4c vé @6 dﬁy cua, vi du, cac

tdm thép ding cho vo hdp va xe hoi.

Diédu thuong duoc biét dén 1a viée giam d6 diy lam cai thién cac dic tinh tu
clia cac tAm thép k¥ thuat dién, va hién nay c4c tAm thép ky thuét dién ngay cang trg
nén méng hon. Viéc giam d6 diy bing cach can ngudi twong ing véi viéc gidm hidu
qué san xudt; do do, téc do can cin phai duoc ting 1én dé duy tri ning suit. Viéc
giam d6 day ciing 1am tang s6 lugng cic tim dwoc xép chdng véi nhau; do do, cac su
thay ddi v& d6 dy s& c6 tac dung t&t hon 1én cac dic tinh 161 sit. Cu thé, céc su thay

d6i vé d¢ diy 16n hon 3 pm dd dwoc phat hién ra 13 1am suy giam cac dic tinh cua
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cac 101 sat.

Nhu dugc dé cap 6 trén, dé cai thién cac dic tinh tir clia cac tAm thép k¥ thuét
dién, chiing can dugc can ngudi thanh cdc tim méng hon trudc cé do chinh x4c rat
cao ve d6 day. Dong thoi, viée can can dugc thue hién tai toc do cao hon tir goc dd
nang sudt, va mirc 4§ cong nghé dugc yéu cau cho viéc can ngudi di tré nén ngay

cang cao hon.

Dbi v6i can ngudi te do cao cac tAm thép, nghia 13, dé can ngudi hiu qua cac
tAm thép, t6t hon 14 thyuc hién can véi méy can nbi tiép dwoc bao gdm nhidu gia can.
Tuy nhién, diéu d4 biét 13 can ngudi ndi tidp c6 xu hudéng gly ra céc su rung dong
may can dugc goi 1a sy rung lic khi cac vat lidu moéng, ctig dwoc can tai tbe d6 cao,
tir d6 gAy nén hién twong do diy thay ddi theo chu ky. DA ¢6 cac béo cdo cho bidt su
rung lic thudng 13 cac két qua tir sy bdi tron kém. Vi du, dbi véi cac tng dung nhu 13
cac tAm thép dung lam vo hop, cac tai lidu sang ché 1 va 2 boc 16 céac phuong phép
ma trong d6 hé s ma sat dwoc kiém soat & trong khoang thich hop sao cho khong co

hién twong rung lic xay ra.

Dé dap ting céc yéu cau san pham ngay cang nghiém ngit, cic méy do su rung
déng may can dé phat hién sy rung lac thuong dugce lép dat, vi dy, ¢ trén than may
can clia cac may can ngudi ndi tiép. Su lip dit cac may do do rung nhu niy cho phép
phat hién cic sy dao dong vé dd day vo cung nho, ma khong chi ngin cc san phdm
¢6 d6 chinh xac th'flp vé d6 diy di ra, ma con cho phép phat hién sy rung lic sao cho
thong sb do nhu 13 viée giam tdc d6 can c6 thé dwoc do trude khi vén dé 16n nhu 1a

xay ra sy nut gay dai thép, do d6 tranh dugc su nut gay.

Tuy nhién, nhu duoc d& cip & trén, cac tAm thép k¥ thuét dién yéu cau do
chinh x4c vé& d6 diy cao, va thim chi cac su thay d6i vé d6 diy vo cing nhé ma
khong thé bi phét hién véi cdc dung cu nhur 13 cic may do d6 rung s& 1am suy gidm
céc dic tinh cta cac 131 sit. T d6, cac phuong phap ma trong d6 hé s6 ma sét dugc
phét hién dé kiém soat rung lic, nhu 13 cdc phuong phap duoc b 16 trong tai liéu

sang ché 1 va 2, khé 4p dung dé ngin hoan toan céc yéu cdu thay dbi d6 day nghiém
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ngit clia cac tim thép ky thuat dién.

Tai lidu séng ché 3 boc 16 phuong phép ma trong d6 méay do dd rung duoc lip
dat & trén than may cén va dwgc sit dung dé thyc hién phan tich tin sb cta cac rung
dong cua n6 dé phat hién sy rung lic. Phuong phép duoc boc 16 trong tai li€u sang
ché 3 c6 thé duoc 4p dung dé ngin cic san phim ¢6 do chinh xé4c thép vé d§ diy do
su rung lac di ra dén dAu ra cia qué trinh san xuét; tuy nhién, phuong phap nay kho

4p dung dé san xuét céc san pham c6 d6 chinh xé4c rit cao v& do diy.
Danh sach tai liéu trich dan
Tai lidu sang ché
Tai li€u sang ché 1: Cong bd don sang ché da duoc xét nghiém Nhat Ban $6 6-
13126
Tai liu sang ché 2: Sang ché Nhat Ban sb 3368841

Tai liéu sang ché 3: Cong bd don sang ché chwa dwoc xét nghiém Nhét Ban sb

2015-9261
Ban chit ki thuit ciia sang ché
Vian d8 k§ thuat

Tt quan diém néu trén, muc dich cla sang ché la dé xuat cac phuong phap
hi¢u qua d¢ can ngudi va san xuat cac tam thép cod do chinh xac rat cao vé do day.
Giéi quyét van dé

Céc tac gia da tap trung vao moi quan hé gilta sy thay do6i do day va do nham
clia con lan can trong qua trinh can ngudi tam thép v4i may cén nai tiép. Ket qua 13,
cac tac gia da phat hién ra su thay do6i d6 day c6 thé dugc giam xudng 3 pm hodc
nho hon néu d6 nham cla con lan can cta gia can cudi cung va/hodc d§ nham cia
con lan can cla gid can ¢ ngay trudc gia can cudi cung roi vao khodng d6 nham
dugce xac dinh trude. Cac tic gia cling phat hién ra sy thay doi d¢ day cé thé dugc

giam bang cach cung cap dau can véi ndng dd cao dén may can ndi ti€p. Nghia 14,
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céc tac gid da phat hién ra 13, khi tAm thép duoc can ngudi v6i may cén nbi tiép, su
thay dbi @6 diy c6 thé dwoc giam bang cach kiém soat @6 nhém cua con lin cén ctia
gi4 can cudi cling, 46 nham cua con lin cén cua gi4 cdn & ngay trudc gia can cudi
clng, va kiém soat dau can (dau duoc dua vao), tir 6 cho phép san xudt hidu qua

tam thép c6 dd chinh xac rat cao vé do diy. Sang ché do d6 dugc hoan thanh.

Dua trén céc phat hién dugc néu trén, sang ché dugc dic trung boi cac diém

sau.

[1] Phuong phép cén ngudi tim thép bao gdm viéc can ngudi tAm thép véi
méy can ndi tiép ma diu can dugc clp theo cach tai tudn hoan. Dau can duoc cp
dén may can ndi tiép sao cho, khi dugc thé hién mbi quan hé giita d6 diy h cia mang
dau duoc dwa vao trong viing can cla gid can cudi cung nhw duoc tinh bang phwong
trinh (1) dudi day, d6 nhdm cua con lan can Ry cua gia can cudi cung, va d0 nham
cta con lin can Ry.1 clia gi4 can & ngay trudc gi can cubi cing, biéu thirc (2) dudi

day c6 tri s6 12 0,5 hodc 16n hon.

h=[{1+h1 B}~ [+ 1 -BY —1]@

ho=A4-0/px10°

B (85 __ge(—a~a-+5))_Ld (1)
a 6V, +V,) R
§ = B(T —40)
trong do:

A 13 hiéu qua pht dinh (-);

Q 14 lwong dau can duge cip trén mot don vi dién tich (kg/m?);
p 1a khéi hrong riéng cua dau (kg/m?);

o 12 tmg suét chay cua vat lidu (Pa);

Ld 1a chidu dai cung tiép xtic (mm);
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R' 12 ban kinh can duoc ldm phang (mm);

V1 13 tde d6 can cua gia can cudi cing (m/s);

V2 1a tc d6 tAm & phia ra cta gia can cudi cung (m/s);

1 12 d6 nhét cta dau can tai 40°C va ép suat khi quyén (Pa's);
0. 14 hé s6 4p suit-do nhét (1/Pa);

B 14 hé s6 nhiét d6-d6 nhét (1/°C); va

T 14 nhiét 36 dau & phia vao cta ving cén (°C).

2
hl R, +(R’2H) 2)

trong do:
Rx 12 d9 nham cua con lan cén cla gia can cudi cung (um Ra); va

Rn.1 12 d nham cla con 1an cén cla gid can ¢ ngay trudc gia can cudi cung

(um Ra).

[2] Theo phwong phép cén ngudi tim thép theo muc [1] néu trén, 46 nham cua
con ldn can Rw clia gia can cudi cing 14 tir 0,03 pm Ra dén 0,15 pm Ra, va/hodc do
nhdm ctia con lan cdn Rx.1 clia gid cén & ngay trude gid can cudi cing 14 tir 0,03 pm

Ra dén 0,25 um Ra.

[3] Theo phuong phép can ngudi tim thép theo muc [1] hodc muc [2] néu trén,
hé thong cAp dau can khac v6i hé thong tai tudn hoan dau can ma cép dau can theo
cach tai tudn hoan dwoc lip dit & phia vao cua gia can cudi cing cua may cén ndi
tiép, va hé thdng clp dau can khéc cip diu can véi ndng dd cao hon so véi hé théng
tai tuan hoan dau can vao may cén ndi tiép.

[4] Phuong phép san xudt tAm thép bao gém san xuit tim thép st dung
phuong phap can ngudi tdm thép theo muc bit ky trong s cac muc tir [1] dén [3] néu

trén.
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Hiéu qua dat dwgc clia sang ché

Theo séng ché, tAm thép c6 d6 chinh x4c rit cao vé& do ddy c6 thé duoc san
xuét hidu qua bing cach can ngudi.
M3 ta chi tiét sang ché

Nhu dugc mé ta & trén, mot trong nhitng yéu cau quan trong cla sang ché 1a
dé cip dau cén v6i ndng do cao dén méy can ndi tiép dé giam cac sy thay déi vé do
day. Vi dy, dau can duoc cip v6i ndng dd cao tir hé théng cép dau can khac dén may
can ndi tiép (gia can cudi cung) dé giam tai trong cén & gi can cudi ciing va gia can
& ngay trude gid can cudi cing, tir d6 giam céc su thay ddi vé do ddy vo cing nho
ma XAy ra trong cc tdm thép. Ngodi ra, d6 nham ciia con lin can cia gi can cudi
cing va/hogic @6 nhdm ciia con lin can clia gia can & ngay trudc gia can cudi cing
dugc dinh rd trong khodng duge xac dinh trude. P4y 13 yéu cau quan trong khéc cta

sang che.

Dau tién, cac két qua thuc nghidm ma da din dén su g161 han vé d0 nham cua
con ldn cén ciia gid can cudi cung va d§ nham cla con ldn can cta gia can ¢ ngay

trude gia can cudi cung theo sdng ché s€ dugc mo ta.

Céc tim thép k¥ thuat dién véi do day 1a 2,0 mm dwoc can ngudi dén do day
hoan thién 14 0,25 mm véi may can ndi tiép duoc bao gém nam gia can tai tbe dd can
(tdc do tAm & phia ra cia gid can cudi cing) 1a 700 mét trén phut (mpm-meter per
minute) va dwgc kiém tra cho sw xay ra cac sy thay d6i vé d6 diy. Nhu déu céan, diu
can nén este (20 cSt) duoc sir dung v6i ndng do 13 3%. Trong thir nghiém nay, do
nham cua con lin can dich duoc thiét dit nhu duoc thé hién trong Bang 1. Hai cép
d6 0,10 pm Ra va 0,20 um Ra dugc két hop cho gia can 4 (gia can thi tu, nghia 13,
gia can & ngay trudc gi can cudi cing), nguoc lai hai cdp do 0,05 pm Ra va 0,10
um Ra duge két hop cho gia can 5 (gia can thir ndm, nghia 13, gi4 c4n cudi cing).
Mudi dén hai muoi cudn duge can dudi mdi didu kién va duoc kiém tra cac su thay
d6i vé do day. Su thay d6i d6 day trong khu vuc & trung tim theo chiéu doc va &

trung tAm cat ngang qua chiéu rong ctia mdi tm thép dugc do qué chidu dai 500 mm
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theo chiéu doc v&i ddng hd do, va cac san phim véi céc su thay d6i vé d6 day 3 pm
hodc 16n hon dugc x4c dinh trude 14 phé phim. Cac két qua thu duoc tir d6 dugc thé

hién trong Bang 1.

Nhu c6 thé duoe théy tlr Bang 1, khong c6 cac sy thay dbi vé do déy duogc xay
ra dudi didu kién ma ca hai gid can 4 va gia can 5 c6 cic d6 nham cla con lin cén
nhé. Piéu dwoc tin 1a d6 nhdm cta con 13n cén nho hon cia gia can cudi cing din
dén viée tai trong can dugc giam xuéng va tr d6 hiéu qua hon trong viéc giam céc su
thay ddi vé d6 dy. Pidu cling dugc tin 14 d6 nhdm cta con lin can cla gia cén &
ngay trude gia can cudi cing duge chuyén dén bé mit ciia tAm thép va tir d6 gidm do
nhdm bé mit ctia tAm thép & phia vao ciia gid can cudi ciing, sao cho céc sy thay dbi
v& d6 day duoc giam xudng boi hiéu ing gidm tai trong can & trén gia can cudi ciing.

Tiép theo, viéc can duoc thyc hién tuwong tu voi su két hop cua d6 nham cua
con lin can clia gi4 can 4 va gid can 5 dwoc thé hién & trén ma gy ra cac su thay dbi
vé d6 diy khi diu can dugc cdp (duoc dua vao) tir hé théng cip diu can khac (hé
théng dau can thir hai trong Bang 1) dn céac con lin can cla gid can 5 voi ndng do
8% (ndng d6 dau can cia hé thdng tai tudn hoan diu can ma duoc cip dau cén theo
cach tai tudn hoan 1a 3%), va cdc tAm thép duoc kiém tra cac sy thay ddi vé do day.
0 day, @6 ddy cia mang dau duge dua vao trong ving can duge st dung nhw thong
s6 do hwong diu can duoc cip cho nghién ctru vé sy thay dbi do day. Pidu duoc tin
13, khi d¢ diy ctia mang diu duoc dua vio trong ving can tré nén 16n hon, ty 18 cia
khu vuc bdi tron bién noi ma tdm thép tiép xitc truc tiép v6i cac con lin can trong
ving cén tré nén nho hon, va ty 1& ving chit bdi tron 16ng noi ma tim thép tiép xtc
céc con 1an can véi ddu can trd nén 16n hon, tir d6 gdp phan vao viée tai trong can

dwoc giam xudng va anh huong dén sy thay dbi do day.

Do diy (h) ciia mang diu duoc dua vao trong ving can duoc xac dinh trude
nhu & dudi day. D6 ddy (h) cia mang dau duoc dwa vao trong ving can dwoc tinh tir
phuong trinh (1) bang c4ch tinh dén d6 day (hi) ctia mang phu dinh & trén tAm thép.

Do day (h1) cia mang phi dinh & trén tim thép dugc tin 13 dwoc x4c dinh trude bang
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lwong dau can (Q) dwoc cip va hiéu qua phu dinh (A). Ngoai ra, nhw dwoc biéu thi
bang phuong trinh (1), @ diy (h) ctia mang diu dugc dwa vao trong ving can thay
d6i voi cAc tinh chit ciia dau cén, nhw 13 d6 nhét (1) va hé sb ép sudt-dd nhét (o) cua
dau can, va cac didu kién can, nhur 12 ban kinh cén dwoc 1am phing (R') va téc dd can
(V1) clia gi4 cén cudi ciing. Theo d6, cc thong sb nay duogc thiét dit, va do diy (h)
ctia mang dau dugc dua vao trong ving can duoc x4c dinh bing phwong trinh (1)

theo sang ché. Hiéu qua phu dinh dwoc do trude dudi timg diéu kién cp dau can.

k=[{1+h1oB}—\/{1+hl-B}2~1]hl
h=A-0/ px107°
- (85 _e(—a.?-+5))_Ld
a 67V, +V,) R
8 = (T - 40)

(D

trong do:
A 13 hi€u qua phu dinh (-);
Q 12 lugng déu can duoc cép trén mot don vi dién tich (kg/m?);
p 12 khéi lvong riéng ctia dau (kg/m?);
o laung suét chay cia vét liéu (Pa);
Ld 13 chiéu dai cung tiép xtic (mm);
R'1a ban kinh cén duoc lam phfmg (mm);
V1 1a tde dd can cua gia can cudi cung (m/s);
V2 1a tbe do thm & phia ra ctia gid can cudi cung (m/s);
n 14 d6 nhét cua dau can tai 40°C va ap suat khi quyén (Pa-s);
o 12 hé sb ap suat-do nhét (1/Pa);

B 14 hé s nhiét d6-d6 nhét (1/°C); va
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T 14 nhiét 36 dau & phia vao cua ving can (°C).
Bang 1 the hién d6 nhdm cuia con ldn cén cua gid can cudi cung, d6 nham cua
con ldn cén cua gid can & ngay trudc gia can cudi cing, va d¢ day mang dau dugc

tinh (@6 day (h) cta mang diu dwoc dua vao trong ving can) cho timg diéu kién.

Nghién ciru vé mdi quan hé gifta sy thay déi do diy va d6 nham cta con lan
cén ciia gid can cudi cung, d6 nham ctia con lan cén cua gi4 can ¢ ngay trudc gid can
cudi cing, va do diy mang dau duoc tinh (46 diy (h) ciia mang dau duoc dua vao
trong ving can) duoc thé hién 1a chiing c6 thé dwoc thiét dat vao trong biéu thic (2).
Bang 1 ciling thé hién tri s6 ctia biéu thirc (2) va cac két qua vé sb luong cac san
phdm véi céc sy thay ddi vé& db diy. Tri s 16n hon cia bidu thire (2) nghia 1a d6 diy
16n hon (h) ctia mang dau dugc dua vao trong ving cén, nghia 13, mang dau diy hon,
twong tmg v6i d6 nham cla con ldn can cla gid can cudi cing va do nham cua con
lan c4n ciia gia cdn ¢ ngay trudc gia can cudi ciing. Céc két qua ctia nghién ciru dwoc
thé hién 1 su xay ra cac su thay ddi vé do dﬁy c6 thé duoge gidm khi tri sb coa biéu

thitc (2) 14 0,5 hozc 16n hon.

2
Bl R, + Ryt

trong do:

Ry 12 d6 nham ciia con lan cén cla gié can cudi cung (um Ra); va

Rn-1 12 d9 nhdm ctia con lan cén cla gid cdn ¢ ngay trude giad can cudi cung
(um Ra).

Cac két qua thuc nghiém néu trén da thé hién la cac sy thay d6i vé d6 day co
thé duoc gidm néu ty 1€ cia do day cua mang dau dugc dua vao trong ving can trén
d6 nham cua con ldn can (d6 nham cla con ldn can cua gid can cudi cung va dd
nham cta con lan can cua gi4 can ¢ ngay trude gia can cudi cung) nhu dugce xac dinh

béi biéu thire (2) 1a 0,5 hodc 16n hon. Cac két qua ciing d thé hién 14 cac sy thay doi

-10-
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vé do day c6 thé duoc gidm hon nita néu d6 nham cia con 13n cén cua gi4 can cubi
cing 14 tir 0,03 pm Ra dén 0,15 pm Ra va/hodc d6 nhdm ctia con lan can cia gi4 can
& ngay trude gia can cudi cing 13 tir 0,03 um Ra dén 0,25 pm Ra. Khong cin phai
thiét dat giéi han dudi cho d6 nham ciia con lin can; tuy nhién, diéu khong mong
mudn 13 ¢6 nham cia con lin can cia gi4 can cudi cing nhé hon 0,03 um Ra hodc
d6 nham cua con lan cén cua gi4 cdn & ngay trudce gia can cudi cing nhé hon 0,03
um Ra bdi vi tai trong mai nhin & trén cic con lin can s& ting 1én. Tét hon 13, do
nhdm ctia con lin c4n ciia gia can cubi cing 13 tir 0,03 um Ra dén 0,07 pm Ra, va do
nhdm cla con lin cén cia gia cén & ngay trude gia can cudi clng 14 tir 0,03 um Ra

dén 0,16 pm Ra.
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Nhu duge mé ta & trén, st dung phuong phap can ngudi tim thép theo sang

ché cho phép san xuat hidu qua tam thép c6 do chinh xac rat cao vé dd day.
Vidul
Séng ché s& dugc md ta chi tiét v6i sy vién dan dén céc vi du dudi day.

Cac tAm thép k¥ thudt dién duoc can ngudi véi may can ndi tiép bao gdbm nim
gia can bdn truc va duge d4nh gia ty 18 phin trim xuét hién cac phé phdm véi céc sy
thay dbi vé d6 diy. Mot trim cudn tAm thép k¥ thuat dién v6i ham luong Si 1a tir
3,1% theo khoi lugng dén 3,7% theo khdi lvong va d6 day 1a 1,8 mm duoc tao ra va
duoc hoan thién dén do déy 13 0,25 mm tai toc dd cén (téc dd tAm & phia déu ra cua
gid can cudi cung) 12 700 mét trén phat dudi mdi didu kién.

Béng 2 thé hién céc didu kién. Cac con lan can dugce thay thé mdi Ian can 20
dén 30 cudn cho timg diéu kién, va d6 nhdm cua con 1in duoc do trude va sau su
thay thé ctia cac con lan can. Bang 2 1iét ké céc do nham tbi da va tdi thiéu (Ra). Déi
véi céc vi du sang ché, tly thudc vao do6 nham ciia céc con lan can, hé thdng dau can
thr hai (hé thong cAp dau can khac véi hé théng tai tuAn hoan diu can ma da clp dau
can theo cach tai tudn hoan) duoc st dung d& kiém soét va thiét dat mang dau duoc
tinh (46 day (h) ciia mang dau dugc dwa vio trong ving can) sao cho ty 18 d6 day (h)
cta mang diu dwoc dua vio trong ving can dé d6 nham cua con lan can nhu duge
x4c dinh boi biéu thire (2) 13 0,5 hodc 16n hon. Sy thay ddi d6 diy duoc do boi quy
trinh gidng nhw dugc md ta & trén. Cac san phim v6i cac su thay ddi vé do diy 1a 3
um hoic 16n hon dwgc xac dinh 13 phé phdm, va ty 1 phin trdm cia cic phé phdm

tuong Gmg véi tng (100 cudn) dugc tinh.

Céc két qua thu duoc tir d6 duoc thé hién cing véi cac didu kién & trong Bang
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Nhur c6 thé duoc thdy, cac ty 18 phan trim cta cac phé phdm véi cac su thay d6i vé& do
déy cho cac vi du so sanh 13 4,30% dén 9,40%, nguoc lai cac ty 1€ phén trdm cda cac

phé pham cho c4c vi du sdng ché duoc giam xubng 2,10% hoic nho hon.

Nhu dwoc md ta & trén, phuong phap cén ngudi theo sang ché c6 thé dugc ap
dung dé san xuét hiéu qua tAm thép c6 d6 chinh xéac dac biét cao vé do déy bﬁng cach
khong chi thiét d3t thich hop d6 nhdm cua con lin cén cla gid can cudi cung va/hodc
d6 nham cia con lan c4n cua gid can & ngay trudc gia can cudi cing, ma con kiém
soat thich hop d6 diy mang diu (d9 day cia mang dau dwoc dua vao trong vung can

clia gia can cudi cling) v6i hé théng diu cén thu hai.
Kha nidng @ng dung trong cong nghiép

Phuong phép cén ngudi theo sang ché 1 thich hop cho cac tAm thép k¥ thuat

dién, ma céc yéu cau chinh xac vé d day 1a nghiém ngat.
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YEU CAU BAO HQ
1. Phurong phép can ngudi tim thép, bao gdm budc can ngudi tm thép véi may cén

noi tiép ma dau can dugc cap theo cach tai tuan hoan,

trong d6 dau can duoc cip dén méy can ndi tiép sao cho, khi dwoc thé hién theo
mbi quan hé gitta d6 diy h cua mang ddu dugc dua vio trong ving cén cla gid can
cudi cing nhu dwogc tinh bang phuong trinh (1) duéi day, do nhadm cua con ldn can Ry
cta gi4 can cudi cling, v d6 nham ctia con lin cn Ry.i cia gid cén & ngay trudc gia

cén cudi ciing, biéu thitc (2) dudi ddy ¢6 tri sb 14 0,5 hodc 16n hon:

h= [{1+h1 -B}—J{L+h, -BY ~1]~h;1

I =A-Q/ px107° ,
. (65 —ee‘(‘*“’f’”) ) 1d (1)
a6, +V,)-R
& = BT —40)
trong do:

A 13 hiéu qua phu dinh (-);

Q 1a lugng déu cén duoc cép trén mot don vi dién tich (kg/m?);
p 1a khéi lwong riéng cua dau (kg/m?);

o 1 Gmg suét chay cua vt lidu (Pa);

Ld 1a chiéu dai cung tiép xuc (mm);

R'1a ban kinh can dugc lam phéng (mm);

V1 1a tbc d6 can cta gid can cudi cung (m/s);

V212 tbc d6 tAm & phia ra cua gid can cudi cling (nvs);

n 12 46 nhét clia dau can tai 40°C va 4p sudt khi quyén (Pa-s);

o 13 hé s6 4p sudt-d6 nhét (1/Pa);

-16-



39319

B 14 hé s6 nhiét d6-d6 nhét (1/°C); va

T 14 nhi€t 46 dau & phia vao cia vung can (°C), va

2
n /RN" +[‘Rg—1 ) ©)

trong do:

Ry 1a 46 nham ctia con lan can ciia gid can cudi cung (um Ra); va

Rn-1 14 6 nhdm cta con 1dn cén cua gid can ¢ ngay trudc gia can cudi cung

(um Ra).

2. Phuong phép can ngudi tAm thép theo diém 1, trong d6 d6 nham cia con lin cén Ry
clia gid can cudi cliing 13 tir 0,03 um Ra dén 0,15 pm Ra, va/hodc d6 nham cua con lan

cén Rx-1 clia gid can & ngay trude gia cén cudi ciing 13 tir 0,03 um Ra dén 0,25 um Ra.

3. Phuong phép can ngudi tAm thép theo diém 1 hodc 2, trong d6 hé théng cap dau can
khéc véi hé thong tai tudn hoan dau c4n ma cAp diu can theo céch tai tudn hoan duge
lip dit & phia vao cta gi4 can cudi cing ciia may can ndi tiép, va hé théng cdp dau can
khéc cép du can véi ndng d6 cao hon so véi hé théng tai tudn hoan diu can vio may
cén ndi tiép.

4. Phuong phap san xuét tAm thép, bao gdm budc san xudt tim thép bing cach sir

dung phuong phap can ngudi tim thép theo diém bét ky trong sb céc diém tir 1 dén 3.
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