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TOM TAT

Trong bdo cdo nay, nhém tac gia gidi thiéu vé thiét ké b lam kin hai nira théo ldp nhanh

diing trong buong dp lic thiy dién.

Pay la bé lam kin c6 tinh nang: Lam kin déng; Bil khe ho va diéu chinh can bang dp lyc tai
mdt lam kin dong; Ap dung cho cdc t6 may thiy dién dirng va ngang; Thdo ldp, thay thé nhanh.

Tw khéa: Bo lam kin; Phot thuy dién, Gioang lam kin thuy dién; Lam kin hai nia.

ABSTRACT

In this report, the authors introduce the design of a quick-release double-half seal used in a

hydroelectric pressure chamber.

This is a seal that features: Dynamic sealing, Clearance compensation and pressure
equalization at the dynamic sealing face; Applicable to vertical and horizontal hydroelectric power

plants; Quick disassembly and replacement.

Keywords: Sealing kit; Hydroelectric seals; Hydroelectric Seal; Double Seal.

1. GIOI THIEU

Nganh thuy dién nudc ta dang phat
trién manh mé& ké ca vé quy mé va ky thuat.
San luong dién do thity dién chiém ty trong
khong nho, dap tmg nhu cau dién cho san xut
va sinh hoat trong nudc. Trong nha may thuay
dién, cac thiét bi chinh déu phai nhap ngoai.
Chung ta dang timg budc chi dong tir ngudn
luc trong nudc, nghién cuu, thiét ké ché tao, cai
tién k¥ thuat dé cung cép cho thi trudng trong
viéc xay dung, lép dat, thay thé sira chita cho

céc nha may thuy dién nham: ting ty 1& noi dia
hoa, giam ty 1€ nh@p ngoai. Viéc nghién cuu,
thiét ké bo lam kin hai nira cho tua bin thay
dién ciling khong ngoai muc dich do.

2. PHUONG PHAP NGHIEN CU'U, THIET
KE, CHE TAO

2.1. Xay duwng mé hinh thiét ké

Hinh 1 13 so d6 khu vuc budng xodn
ap luc va truc tua bin cua t6 may thuy dién.
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Truc tua bin thuy dién 1a truc ndi banh cong
tac va truc may phat. Banh cong tac nam trong
budng nude ap lyc. Nhu vay, gitta truc tua bin
va budng nudc ap luc can phai duoc lam kin
thong qua bo lam kin dong. Viéc lam kin nay
thuong chon cdp 2 mat guong ma sat. Cap mat
dia phang nay: 1 tinh, 1 dong luén chuyén dong
khong c6 khe hé véi nhau khi truc tua bin [am
viéc. Dé dam bao khe ho kin va bu mon mat
dia lu6n ma sat véi nhau & dicu kién nhat dinh.
Nhu vay, cip dia ciia mat phang lam kin 1a chi
tiét chiu mon va duoc thay thé ngén han hoac
dot xuat. Bé thuan loi cho qué trinh sua chira,
thay thé va théo lap ma khong can phai théo ca
t6 may, tic gia chon két cau hai nira dé ché tao
bo lam kin.
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Hinh 1. So dé vi tri b6 lam kin tua bin thuy dién
Trén hinh 2 13 két ciu bd lam kin:
- Két cAu hai nua.

- Mit lam kin A-A bao gém: Dia tinh va
dia dong.

Dia dong lip ghép ¢ dinh véi truc tua
bin, dugc ché tao béng vat liéu chiu mon do
cting cao. Pia tinh lip ghép v6i than di chuyén
doc va vo bo 1am kin hai nura tao thanh cdp lam
kin dong qua mit A-A. Pia tinh lam bang vat

li¢u PTFE: gidam ma sat, c6 tinh chiu mon va la
dia hy sinh va thay thé dinh ky.

- Co c4u bu khe ho: Hé thong 10 xo va
budng trich ap day than di chuyén doc dé dam
bao khe hd mat A-A ludn ludn kin.

- Ong x4: Xa nudc ro.
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Hinh 2. Két cau bé lam kin

BUONG TRICH AP

2.2. Phuong phap nghién ciru thiét ké
2.2.1. Phén tich mgt lam kin A-A

A-A 1a mat lam kin trong qua trinh lam
viéc cua tua bin vdi chitc nang khong cho nudc
tir budng ap luc theo truc tua bin vao to may.
Mat lam kin A-A dugc quy dinh boi dia dong
(lap ghép cb dinh véi truc) va mat tinh (lap
ghép voi vo), mat lam kin nay phai dat duoc
cac yéu té ky thuat:

- D6 bong can thiét 1.25;

- D6 phang can < 0.05;

- D6 vudng goc can < 0.05;

- Cap vat liéu c6 do chiu mon va h¢ )
ma sat thap.

Tu d6 chon vat li€u cho cap lam kin:
HKC — PTFE. PTFE lam tiét hy sinh can thay
thé dinh ky.
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- bia dong dung thép chiu mon do cing
cao > 55HRC;

- bia tinh dung vat li¢u PTFE voi céac
dac tinh uu viét:

+ Ap suét bé mit cho phép: 24 + 35Mpa;
+ H¢ s6 ma sat: 0,04;

+ Nhiét d¢ lam viéc: -180 ~ 260°C;

+ Nhi¢t do nong chay: 330°C.

Bai toan dat ra 1a duy tri d6 kin cia mat
A-A va tinh toan do0 mon cua dia tinh PTFE sé
quyét dinh chét lugng dbi véi bo lam kin. Viée
duy tri d6 kin mit A-A dugc hé 10 xo day va bd
can béng ap co diéu chinh thuc hién.

Tinh toan mon cho dia tinh PTFE: Can
ctr theo [7], dua trén phuong trinh tinh tbe do
hao mon:

V.=k.Fs

Trong do: F la tai trong, s 1a khoang
cach truot, V. 1a khoi lugng mai mon va k. 1a hé
s0 toc d§ mai mon cu thé.

Chi s6 i x4c dinh bé mit dugc xem xét.
Gia tri k dugc tinh bang mm?*N (hoac mm?/Nm).

Theo quan diém thiét ké, chiéu siu mon
h thuan tién hon V. Véi h. = V/A, ép suit tiép
xuc p = F/A véi A la dién tich chiu mai mon thi:
h. =k, ps.

Khoang cach trugt s ¢6 thé duoc thay
thé bang s = v.t trong do v 1a gia tri trung binh
cua toc do trugt va t 1a thoi gian chay.

Bé1 vi gia tri k phu thudc giong nhu h¢
sO ma sat vao rat nhicu tham so nén h¢ so nay
phai dugc tim ra bang thuc nghiém.

Dbi v6i PTFE: k= 2.5 x 10 [mm?Nm].
2.2.2. Co céu but khe hé

Mat lam kin A-A lu6n phai chiu ap luc
thudng xuyén cia cot nude tac dung 1én bé mat
dfa tinh. Mubn A-A ton tai thi khe ho gitta dia
tinh va dia dong ludn phai kin. Diéu nay chi c6
thé khi dia tinh va dia dong lap o vi tri ¢d dinh,
nhung khéng khic phuc duge qua trinh mon
khi thiét bi 1am viéc. Pé khic phuc van dé nay,
trong qua trinh thiét ké, tac gia thiét ké cum dia
tinh ¢6 thé di chuyén doc truc dé bu khe ho nhey
két hop gitra bo lo xo diy va ap luc cot nudc
trich ra dy dia tinh sat v6i dia dong.

Van dung [3], két ciu bo 1am kin thiét
ké mot budng trich ap c6 diéu chinh ap luc nho
van 4p suat dé giam ap luc ma sat trén mit A-A
t6i murc cho phép. Nghia 13 st dung ap luc day:
< 24Mpa (Dbi v6i PTFE, ap suét cho phép 24 +
35Mpa). Khi d6, toc 6 mon dién ra 6n dinh &
murc thap.

2.2.3. Yéu cau thiét ké

Trén co so [4], [5], [6], thiét ké chi tiét bo
Jam kin hai nira phai dam bao cac yéu cau ki thuat:

- D6 dong tam;

- B4 vudng goc;

- B§ song song;

- D9 phang;

- bia dong dung vat liéu SKD61 hodc
pht 16p hop kim cimg WC bé mit, d6 bong dat
0.32. bia tinh dung PTFE d¢ bong dat 0.63;

- C6 duong xa nudc 190;

- C6 bd 10 x0 két hop thuy luc didu
chinh 4p suat ddy tim tinh;

- Lam kin cac bo phan tinh va di chuyén
doc bang giodng cao su;
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- Kich thudc phu hgp voi duong kinh
tryc tua bin va khong gian lap ghép cu thé;

- Thao lap don gian, dé dang.

2.2.4. Thiét ké bé lam kin hai niva cho truc tua
bin duong kinh 250mm

Ttr cac tai lidu [1], [2] da thiét ké duoc
ban vé cho cac bd lam kin ¢6 ¢& truc 250mm va
465mm (Hinh 3), ban v€ chung 2D bd lam kin
hai ntra cho truc tua bin duong kinh 250mm.
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Hinh 3. Ban vé 2D bo lam kin hai nira cho truc tua
bin dwong kinh 250mm

Nguyén ly lam viéc ctia bo lam kin:

Khi may nghi hodc van hanh, mit tiép
xUc gitra dia dong 1 va dia tinh 2 [uon kin do luc
day ctia hé 10 xo va budng trich ap ngin khong
cho nudc tir budng 4p lyc theo truc tua bin vao
t6 may. Qua trinh mon dia tinh 2 theo thoi gian
luén dugce budng trich ap va diéu chinh hé 16
xo0 tac dong day dé 1am kin khe ho A-A. Piéu
chinh ap lyc nude trong budng trich ap, cho ra
luc ddy hop 1y t6i vu nham giam thap nhat do
hao mon dia tinh ma van dam bao kin.

3.KET QUA

Ban vé& 3D thiét ké tong thé (hinh 4) va
mit cit qua tdm (hinh 5) ctia bd lam kin hai nira
lap ghép phu hop véi truc tua bin cua té may
phat Thuy dién Nam Chim (duong kinh truc tua
bin ¥250).

Hinh 4. Ban vé 3D b¢ lam kin hai nita dwong kinh
truc 9250

Hinh 5. Mdt cdt 3D bé lam kin hai nira cho truc
a250

Trén hinh 6 12 ban v& mat cit 3D bd lam
kin hai nira lip ghép pht hop véi truc tua bin
ctia tO may phat Thuy dién Song Bac co truc
duong kinh truc tua bin ¥465.
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Hinh 6. Ban vé 3D b¢ lam kin hai nira duong kinh
truc 9465
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4. THAO LUAN

1) Bo lam kin hai nira 1ap ghép phu hop
v6i truc tua bin cta to may phat thuy dién voi
cac duong kinh truc tua bin @250 va @465 dam
nhiém duoc chirc nang lam kin va giai quyét
duoc su ¢b tran nudc vao to may tu nhiéu nim
nay, dugc khach hang tin tudng, danh gia cao
va dat hang ché tao.

2) B6 1am kin hai nira trén co so két cau
hop 1y, phdi hop céc tinh nang co 1y, ap dung
vat liéu phu hop va dat dugc cac tinh nang ky
thuat:

- Lam kin nuéc giita ¢d truc tua bin va
budng ap luc;

- Lap ghép vao to may don gian, khong
can théo to may;

- Piéu chinh 4p lyc lam kin;

- D& str dung, diéu chinh trong khi may
dang chay;

- Lam viéc 6n dinh.

3) Co cau bu mon bang hé 10 xo day va
bo can bang ap suat giup bd lam kin lam viéc
on dinh va kéo dai tuoi tho.

4) C6 thé dang ky dé tai khoa hoc cong
ngh¢ trong linh vuc k¥ thuat co khi thuy cong.

5) C6 thé dang ky s& hiru tri tug.
5. KET LUAN

Thiét ké, ché tao bo 1am kin hai ntra cho
tua bin thiy dién theo nguyén 1y, két ciu nay
12 mAu san pham méi c6 thé ap dung cho tat ca
cac to may thuy dién (Thuy dién Nam Chim véi
dudng kinh truc tua bin ©250; Thay dién Song
Bac, t6 may c6 dudng kinh truc tua bin @465).
San pham dugc nghién ctru thiét ké bang cac

vat liéu lap ghép, két ciu phi hop nhim giam
gia thanh ché tao, tang thoi gian st dung va
giam chi phi cho nhirng vat liéu dit tién.

*Ky hiéu, chir viét tit:

P (Mpa): Ap suit;

D (mm): Budng kinh;

HKC: Hop kim cung;

PTFE: Nhua teflon;

HRC: B§ cung Rokwell;

SKD61: Thép do NIPON san xuét theo
tiéu chuén JIS cua Nhat Ban.
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