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 Tém ude: Trong qud trink khai thic i dung dpng eo, trén céc 16 turbin bi qud nhigt
(ki nhigr 43 sau tuabin T, > 850°) xudi hign cdc vét nit 1€ vi ma khéng thé phdt hién bdng

& phwong phdp kiém tra thdm thdu mdu, mdi khdc sa chi quan sdr dwge hién neong bi chdy, ré
cia lap thdm nhdm trén bé cia 14, D€ trénh viée dwa cdc Id turbin qud nhiét vao sita chida
phdi tién hdnh khdo sdt d8 cimg vd cdu triic mang tink thé khi qud nhiét. Bai bdo dwa ra
nhitng két qud vé edu triic mang tinh thé cia Id turbin,

L. Turbin trong ding co

1. Céng dung

DE bifn mot phdn nang lugng cia dbng khi thinh cong co hoc dé kéo quay mdy nén va
mot s6 cum chi tiét khéc cila dong co vd mdy bay.

2. Yéu cdu
- Trong qué trinh hoat dong do tin cdy cao.
- Hifu sudt 16n.
- Trong lugng, kich thudc nho.
- Két ciu don gidn dé thdo lap, sira chita.
K&t cfiu turbin: Statot cp I, cdp I1.;Roto cip I, cdp IL

Vi chiic nang lam viéc, vj tri cia 14 turbin trén dong co, céc 1 turbin trong ql.:ui trinh
lam viéc phai chiu nhiét 6 rét cao. Hinh 1 chota thidy su phin bd nhiét do trén 14 turbin. [1]
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Hinh 1. Sy phén bd nhigt d& trén l4 turbin khi dong cd hoat déng
Vi dic thit d6 céin phai c6 he théng lim mat cho 14 turbin.

3. Hé thong lam mat 14 turbin

Nguéi ta 1d mét turbin bing dong khi. Cic thinh phdn trén turbin dugc lim mat tryc tiép
hodc 31211 ti€p bing dong khi 1dy tir sau cdp thir 3 ciia mdy nén va dong khi thi cdp trong
buéng dot chinh.

nhién, trong qué trinh khai thac sit dung dong co, trén cig 14 turbin I:n qué nhiét (T,

> uu““rﬂ'ﬂm do sau nfﬂ?in. ta quan sét dugc trong qud trinh thit nghi¢m hoac sit dung thi dugc
coi [4 hién tuong qué nhiét trén dong co) xudt hién cdc vt nit 1€ vi ma khong thé phit hién
bing phuong phap kiém tra thdm thdu méu, chi quan sit duge hién tuong bi chay, rd cia 16p
th&m nhom trén bé mat cia 1 turbin. [2]
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Hinh 2. Céac |4 turbin dgng co bj qua nhigt

D£ trinh viéc dua céc 14 turbin ting 1, 11 qud nhiét vio sim chita phai ti€n hanh kiém tra
lua chon dd cimg va cdu tric mang tinh khi c6 ddu hidu qué nhiét.

II. Nhimg hién tuong cho thiy su qué nhiét cua i turbin. [2]
a. Dang moi
- Gay 1 hodc mot vai 14 khong phii nguyén nhan do viéc phd huy cdc chi tiét khic gay

- Chdy 14 va kim loai trén bé mét la.

- Niit ngang thin 14 phét hién bing phuong phdp mau trudc khi sita chita va sau khi sira
chira 14.

b. Dang hai

- D6 nhém Iém ( nhin rd bing mét thuémg) trén bé mit 14 do tao thanh gi sét.

- Hong 16p thdm nhom trén mat 14 1ng I.

- Hong cédc chi tiét coa vanh chéng rung 14 turbin tng 1.

- K&t qua ghi chép vao 1¥ lich khi nhi¢t d§ sau turbin cao hon nhiét d6 dinh mic.

- K&t qua ghi chép vio |y lich dong co khi héc khi (trong trudmg hop néu trén ddng co
co mét dau hi¢u gua nhiét).

II1. Phuomg phip xic dinh do cimg va kiém tra 16 chiic 1€ vi cia la turbin qua nhiét

Trong truémg hop néu trén dong co c6 mot vai ddu hidu qud nhiét nhu dang mét thi
khéng cdn kiém tra do cimg va cdu tric tinh thé 1 wrbin ma phai loai bo, phai thay 14 khic
chua sir dung hodc céc ld con di tidu chudn dé sit dung.

Trong trutmg hop néu trén dong co ¢6 mot vii diu hidu qudi nhiét nhu dang hai thi bét
budc phai kiém tra do cimg va cdu tnic mang tinh thé cia li turbin véi nhimg yéu cdu k¥
thuat:[2]

- DG véi 16 1ing | thi do cimg phai bing: d, 5750 = 1.8.
- D61 véi 4 wng [1 thi do cing phai bing: d,, 5/750 = 1,83,

- Giam pha tdng cimg y va Oxy hod bé mat 14 tng LII & d¢ sau khong qud 0,03 mm
duoe xic dinh theo cdu tric cia mat cit ngang 1d véi do phong dai x 100 va x500 14n.

- Chon 14 turbin ¢6 ddu hidu qui nhiét, cit 14 ra thinh nhimg @m véi chifu diy méi 1m
la 5-6 mm.
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Hinh 3. Vj tri vét cit Idy m3u thir nghigm trén 14 turbin ting | va I
(Téng | dugc cit thanh 6 tim, ting Il dugc cit thanh 12 tim)

'-Yhnh:mnﬁnhﬂngtﬁnnhyhaimmhtnpﬂimmg.

L4 turbin qué nhiét ting T mai ri va tém thuc tai mat 1 va mat S nhu hinh vé.
L4 turbin qud nhigt tdng Il mai rd va t4m thuc tai mét 1 va mat 8 nhu hinh v.

- Sit dung chat tdm thuc d€ soi chup mang tinh thé.

D6i v6i 14 turbin téng I sir dung dung dich tim thuc (bing 1), this gian thm thyc tir 1-2
phit, & nhiét o phong. |

Biing 1. Thanh phén dung djch tdm thye 14 turbin tdng I

STT Hoa chit Khai lvgng hodc thé tich
1 FeCl,.6H,0 30 gam
2 CuClL,2H,0 I gam
3 SnCl,.2H,0 0.5 gam
4 HCI dac, 36% 100 em’
5 H,0 500 ¢m’

D¢ phét hién pha tang cimg ciia 14 tdng II thi tim thuc bing dung dich dién phan dong
0,03 - 0,06 Afcm’® thi gian tdm thuc la 10-15 giay. Sir dung dién cuc thép khong gi.

Bang 2. Thanh phin dung dich tdm thye digén phan

STT Tén goi Thé tich
1 HF 1em’
2 Glyxérin 10 cm’
3 H,0 89 cm’

Dé dénh gid 16p thdm nhom tdm thuc bing hod chit, 14 ting I thoi gian tdm thye tir 1-2
phit, & nhiét do théng thudng.

Bang 3. Thanh phén dung djch tdm thuc trén 14 turbin tdng |

STT Hod chit Khai luong hoac thé tich
1 HC1 20 cm’
2 CuS0,. 4 gam
3 H,O 20 cm’
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Trong bédo cdo chi tién hanh soi chup 14 turbin bi qué nhiét c6 pha hod cing ¥ 18 urbin
tdng I1. Anh soi chup duoc mang tinh thé nhu hinh vé: (Hinh 4,5.6,7,8) ] ‘|
- Dua anh d3 dugc chup vio mdy d€ so sdnh véi anh miu. (Dua ra thudt todn so sinh

trong) dé danh gi su nghéo di cia pha hod ciing y. Dédnh gié vé su qud nhiét clia 14 turbin,

SAU TAM THUC SAU TAM THUC
B phaing dy | 400 K1 dea v| = 100 s B phing dgi 400 X, 1 dea v] = 100 pm

Hinh 4. C#u tric binh thudng cia hgp kim  Hinh 5. Cdu trdc hop kim 3Y 929 lam nghéo bdi

3¥ 929 pha y, véi i hod Idp bé mat kim loai @ mép &
SAU TAM THUC | SAU TAM THYC
EM) phoing dgi 400 X, 1 dain v = 100 jm | B pheing dy) 400 X, 1 dog v] = 100 pn
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Hinh 6. Khéng cé pha hoa cimg ¥ Hinh 7. C8u tric mang bit diu cb
sy nong chay 4 ranh gidi hat
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ml’hhﬂﬂ.fﬂg,llﬁﬂpﬁmchﬂi,thhh DY phiag &1 400 X, 1 deta v = 100 pm
phin hop kim.
(Béng 4). Pha hod ctimg ' 14 dung dich
riin tréfl nén Ni,Al v6i he thong tinh thé
14p phuong dién thm. Céc hop kim ciia
Ni chiu nhiét khong c6 khdc biet.
+ VE 49 bén va d0 bén nhiét cao :
_ O nhiét 49 trong phong sitc bén kéo tic
thii ciia chiing 1 700 - 800 Mpa khi do
gifin dai nwong d&i 20 — 40%. DO bén dai
100 h ciia hop kim niy & 800°C khong
vugt qud 501130 Mpa.
D¢ bén nhiét dat duge lén nhat Hinh 8. Cilu trie mang cla hgp kim khi bj qué nhiét
khi 20% Cr, viéc tang Cr s& lam gidm
d bén nhiét, Céc hop kim hod bai Al v Ti duge lam tang bén bing nhiét luyén.
Theo A.A Bochvar di chi ra 4 huéng lam tang cdc tinh bén va bén nhiét ciia kim loai:[4)
1. Bién dang ngudi cic kim loai ( tang bén bing gia cong ngudi).
2. Ndu chay kim loai chil y€u vdi céc thinh phén tao thinh cdc dung dich rén véi no.

3. Nhan dugc hén hop cdc pha phan tin cao hay trang thdi trung gian, ddp img giai
doan chudn bj tao thanh hén hop nay.

4, Dua vio hop kim cdc thanh phan dé khi két tinh lai tao thinh pha méi rin hon,
phén bd theo cdc bi#n cia hat ban ddu hay theo khong gian gilfa cic nhanh cay.

Tang bén bing gia cong ngudi khong duge coi 1a phuong phdp c6 hitu qua dé tang bén
nhiét cho céc kim loai tinh khiét. Trong céc kim loai tinh khigt k§ thudt & nhiét do trén
0,300,35 T, bat ddu ket tinh lai phat trién manh, con trén 0,35 0,45 Tsagensy = k€L tinh lai,
gy ra mdt ting bén khi gia cong ngudi.

Bing hop kim hod c6 thé tang nhiét d6 bt ddu két tinh lai cia hop kim mét pha dén
0,5000,60 T,,.1iy cla kim loai. Nhu vay Co, Ti, W, Cr lam 1ang manh nhiét do bat ddu két
tinh cia Ni. Nh

iét do bt ddu két tinh lai coa cic hop kim duoc hod gia cao hon, ma déi vai
chiing 1& 0,5500,7 T,oem, - Nhiét d6 bit ddu két tinh lai cao nhit d6i véi cic hop kim duogc
ting bén bing cic phén tr khé néng chiy phan tin, ma duge dva vio bing phuong phdp luyén
kim bot hay 6xy hod bén trong ,

Bdn chdt ciia si két tinh lai.

Khi nung néng & nhiét dd cao nhét dinh (goi la nhiét do két tinh), trong mang tinh thé bj
x0 léch ¢6 qud trinh hinh thanh cic hat mdi khong c6 cdc sai léch do bi¢n dang déo gay ra
theo co ché tao mdm vi phdt trién madm két tinh nhu:

- Mém la nhhimg viing khong gian chifa sai léch do bién dang déo; ching sinh ra chi
y&u & nhimg ving bj x6 léch manh nhit, nang lugng du trit cao nhat nhu (mat trugt, bién hat)
do d6 d& trd lai trang thdi cAn bing vdi it sai léch nhat. Nhu vy kim loai bi bién dang déo
cing manh , médm keét tinh lai s& duoc tao nén cang nhiéu nén hat cang nho.
- Su phét tri€n ti€p theo 12 qud trinh ty nhién.
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Sau khi két tinh lai, c6 cdc hat hodn todn méi da canh véi mang tinh thé it sai léch nhift
nhu trudc khi bi bién dang déo va moi tinh chat tr lai mic nhy trudec khi bj bién dang nifc xiy
ra qué trinh thai bén: o bén déo ting lén do bén, do ciing gidm di mot cdch dot ngdt.

Nhiét dg trong qué trink ké tinh lgi.

Nhiét 49 k&t tinh lai 12 nhiét d0 nhé nhat tai d6 xdy ra qud trinh k&t tinh lai ( tao mfm vi
phit trién mém) véi t6c do déng ké. Do ket tinh lai phu thudc sy dich chuyén xa cila céic
Eﬂt&nﬂnﬁﬂd@cﬁnqﬂ trinh 46 Tkl - phu thudc vio nhidt d9 néng chiy cla kim

Tkil=a.T%

a: Phu thudc vao do sach cla vat liéu, mifc d6 bién dang va thii gian gilt nhigt. DO bifn
dang cang lém, thii gian O nhigt cing dii hé s6 a wong dng cang nho.

Td chiic 1€ vi va do hat

Sau k#t tinh lai duge céc hat méi da canh, ding tryc, mat hin dang hat méo, kéo dai
nhung d9 hat c6 sy thay ddi. (anh huémg dén co tinh) né phy thude vao céc yéu 16:

- Mifc 49 bién dang: N6i chung kim loai bj bi#n dang déo cing manh, sau khi 4 két tinh
lai hat tao thinh cing nhd 1a do x0 léch mang va tao nén médm.

- Nhiét d¢ i: Nhiét d & cing cao 16c do tao mém va phét trién mém déu ting nhumg 18c
d6 phét trién tang nhanh hon nén hat to lén.

- Thoi gian gii nhiét : thdi gian gitt nhiét tai nhiét do & cang dai cang c6 didu kién cho
hat phét trién nén hat cing lén.

Két tinh lai ldn hai.

Sau khi két tinh lai nhu trén, néu ti€p tuc ning cao nhiét 4 hay kéo dai thoi gian giil
nhiét s& c6 qud trinh sit nhap cia céc hat nho hon bao quanh vao cdc hat 1ém lam hat to thém.
Su phét trién hat 12 qué trinh tu nhién vi né lAm gidm 16ng bién gi6i gidi hat do d6 lam gidm
16ng nang luong du trit. Qué trinh niy duve goi 13 qud trinh két tinh lai lin hai va cdn phai
trinh.

Bang 4. Thanh phén hop kim cla la turbin tdng 2(Hgp kim NiS5WmaoTICodl),% khbi lugng

Khitu | C Cr Co Ti Al W Mo Céc Ng.1d khic

3U929 | .12 |13.16 | 12.16 | 14.20 | 3645|4565 | 4.6 (0,2.0.8)V

Két luan: Trong dong co turbin c6 cdc 14 turbin bj qud nhiét gay dnh huémg x8u 16i két
c#u, hiéu sudl lam viéc cia dong co vi uy hiép an toan bay. Do d6 phai loai trir cdc 14 trbin bi
qui nhiét khi sir dung v sita chita dong co. Bii bdo nay dua ra mdt phuong phip khio sét 14
turbin bi qud nhiét dom gian. phit hop vai diéu kién & Viét nam hién nay.
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ONE METHOD INVESTIGATING OVERHEATED TURBINE BLADE
Nhu Phuong Mai - Phan Thuy Linh - Van Minh Chinh - Dinh Cong Hoc

Abuwiract: During the exploiting process of mrbine, the blades may be overheal
(when the remprarure behind the turbine T4 is over 850°C, which may cause some micro-
cracks that could nor be found by colour penetration test. On the other hand, we could anly
see the aluminium cover being burn or pock-marked on the surface of blades. To prevent
the overheat blades from being repaired, we should tesi the hardness and crystallize
structures when the blades are being overheated Thiz paper presents some results of
erytallize structire of turbine blades.
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