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Co6ng nghé tao hinh bién dang déo cuc bd lién tuc don diém (SPIF) la giai phap gia cong
tAm linh hoat va tiét kiém, nhwng ng dung cdng nghiép con chwa rong rai do hé théng ga
kep chua dap (rng yéu cau san xuat. Nghién clu nay thiét ké, ché tao va danh gia thuc
nghiém hé théng dd ga linh hoat, da vi tri cho qué trinh tao hinh SPIF t&m nhém A1050
day 0,5 mm. Biém ma&i cla db ga 1a kha néng ga nhiéu vi tri kich thwéc khac nhau, gitp
tao hinh déng thdi hodc tudn tw khong can thao I&p lai. Md hinh dwoc thiét ké trén
Autodesk Inventor va kiém nghiém bén véi tai trong F, = 50 N, cho thy (rng suét I&n nhat
dat 31,81 MPa (ga mot phoi) va 4,337 MPa (ga nhiéu phdi), nhé hon gi¢i han chay cla
thép C45 (355 MPa); dd bién dang duéi 0,02 mm. Thyc nghiém tao hinh chép cut trén
may phay X.mill M640 én dinh, khéng rung déng hay rach vat liéu. Sai sé6 hinh hoc RMS
dat 0,15 mm, d6 nham bé mat Ra=3,2 um. D6 ga cho phép gia cong moét chi tiét 220x220
mm ho&c bén chi tiét 90x90 mm, gitp tang tinh linh hoat va gidm thdi gian ga dat.

SPIF, d6 g4; linh hoat, X.mill M640, A1050.

Single Point Incremental Forming (SPIF) is a flexible and cost-effective sheet metal
forming process; however, its industrial application remains limited due to fixture systems
that do not fully satisfy production requirements. This study presents the design,
fabrication, and experimental evaluation of a flexible multi-position fixture for SPIF of 0,5
mm-thick A1050 aluminum sheets. The novelty of the fixture lies in its ability to
accommodate workpieces of different sizes, enabling simultaneous or sequential forming
without re-clamping. The fixture was designed using Autodesk Inventor and validated
under a forming load of Fz = 50 N. Simulation results showed maximum stresses of 31,81
MPa for the single-workpiece configuration and 4,337 MPa for the multi-workpiece
configuration, both well below the yield strength of C45 steel (355 MPa), with deformation
less than 0,02 mm. Experimental forming of a truncated pyramid on an X.mill M640 CNC
milling machine demonstrated stable operation without vibration or material tearing. The
fixture achieved an RMS geometric error of 0,15 mm and a surface roughness of Ra = 3,2
pm. It can accommodate either one 220220 mm workpiece or four 90x90 mm
workpieces, improving flexibility and reducing setup time.

Single Point Incremental Forming (SPIF), Fixturing system, Flexible fixturing, X.mill M640,
A1050.

1. GIOI THIEU nhitng nganh cong nghiép trong diém nhu
Kim loai tdm ngady cang dugc st dung phd  hang khong vil tru, 6 t6, qudc phong, an ninh,
bién trong tao hinh céc chi tiét tng dung trong  xay dung, thiét bi y té [1-2], dic biét 1a tAm
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vat liéu phd bién nhu nhom va hop kim titan.
Do d¢, linh vyc tao hinh kim loai tim luén
phai d6i mat voi nhiéu thach thirc va yéu cau
khit khe khac nhau. Tao hinh bién dang déo
cuc bo tdm kim loai don diém (SPIF) la
phuong phdp gia cong tao hinh méi, dap tng
dugc nhitng doi hoi trén. Pay 1a mot phuong
phap véi hé théng cong nghé, d6 g4, dung cu
gia cong don gian nhung lai c6 thé tao hinh
nhitng chi tiét phuc tap, linh hoat, chét lugng
cao, gia thanh thap [3].

Trong qué trinh SPIF, hé thong ga kep déng
vai tro then chét. Do ga gitip dam bao do climg
virng cua hé théng, tir 46 dam bao su 6n dinh
clia qué trinh tao hinh. Cac hé thdng d6 ga
hién tai mic du ¢6 nhiéu vu diém nhung chua
dam bao tinh linh hoat, thoi gian ga dat dai,
chua ga dugc nhiéu phéi véi kich thude khac
nhau va phan bd luc kep chua d@)ng déu, dan
dén anh huong dén chét luong bé mat va do
chinh x4c gia cong [4-5].

Xuat phat tir nhitng han ché trén, nghién ciru
nay nham muc tiéu thiét ké, ché tao va thu
nghiém mot hé thong d6 ga SPIF da niang méi
v6i sy linh hoat cao va hiéu qua sir dung duoc
cai thién dang ké. Pau tién, cac thong sd thiét
ké duogc xac dinh chinh xac, sau d6 md hinh
3D ctia d6 ga dugc xay dung, md phong, tinh
toan dam bao d6 bén va tdi wu trong két cau.
Sau d6 do ga duoc gia cong, lip rap, hiéu
chinh va dua vao thtr nghiém. Tinh nang lam
viéc clia 46 ga duoc kiém nghiém thong qua
cac thi nghiém trén may X.mill M640 khi tao
hinh cac chi tiét hinh chép noén, vat licu
A1050 day 0,5 mm.

2. NGUYEN LY VA YEU CAU THIET KE PO
GA SPIF

2.1. Nguyén ly cua qua trinh SPIF

SPIF 1a qua trinh tao hinh tam dya trén sy
bién dang cuc bd dién ra lién tuc. Dung cu tao
hinh c6 dang hinh tru tron, dau cau, chuyén

dong theo quy dao dugc lap trinh san va ludn
dam bao tiép xtc lién tuc voi bé mit phdi cho
toi khi gia cong xong. So do nguyén 1y tao
hinh SPIF nhu Hinh 1.

ién dang trung gian
}'ﬁm kim loai ban dau

Tém ta0 khcéngtréng X

Tém kim loai sau tao hinl

Hinh 1. So’ d6 nguyén ly tao hinh SPIF
Chuyén dong trong SPIF bao gém chuyén
dong chay dao theo quy dao chay dao, chuyén
dong an dao xudng, chuyén dong quay truc
chinh, quyét dinh d6 chinh x4c va chat lugng
tao hinh [6].

2.2. Yéu cau ky thuat déi véi doé ga

Can ct vao dic diém cong nghé tao hinh
SPIF, tai trong tac dung trong qué trinh gia
cong, yéu cau do chinh xac ctia san pham, dic
tinh vat liéu phoi va diéu kién lam viéc trén
may CNC [4-6], yéu cau k¥ thuat cua d6 ga
xac dinh nhu sau:

= PO cung vimg cao: Than dd ga va tim do
lam bang vat lidu C45, bé mat tiép xuc voi
phoi duogc gia cong tinh véi Ra < 3,2 pum,
dung sai d6 phang < 0,05 mm, Do song song
gitta mat kep va mat dé: < 0,05 mm/300
mm..., dung sai 16 lip ghép 0,06 mm, mdi
ghép buldng - 15 theo hé lip ghép H11, cac chi
tiét khong thuc hién nhiét luyén, sau gia cong
c6 do cing 170 +~ 210 HB.
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= Phan bd luc kep dong déu: Luc kep phai
phan bd déu khip chu vi tAm phdi véi tai
trong 16n nhat 2000 N.

= D& thay d6i kich thudc phéi, d6 ga c6 thé
gia cong 1 phoi, 4 phoi, 3 phoi, bang cach
thay d6i tAm kep trung gian.

= D& lip dat trén may CNC, duoc lip trén
ban may thong qua mbi ghép buldng, dai dc,
duoc bao dudng sau 500 san pham.

2.3. Cac thong sé thiét ké chinh ctia d6 ga

Céc thanh phan luc tac dung trong qué trinh
tao hinh SPIF dugc thé hién trong hinh 2 [7]”

Fz: Luc theo truc dung cu, quyét dinh tai
trong tac dung lén may;

Ft: Luc tiép tuyén 1a lyc song song véi quy
dao dao gdy ma sat va mon dung cy;

Fr: Luc hudng tdm vuong goc véi quy dao
dao gay ra bién dang ngang, sai 1éch hinh hoc;

Fx, Fy: Luc phan b theo hai tryc ctia may
CNC, luc tac dung 1én dd ga.

ré‘FIZ.

Ft

Fr

Fx

Hinh 2. S d6 m6 ta hé théng ISF va cac thanh phan
lwe Fz, Fx, Fy, Ft va Fr

Cong thuc tinh lyc doc truc F, theo md hinh
Aerens [3]:

F, =0,0716.0, t**".d**.Ah°® a.cos(a) (1)

Trong do:

op: DO bén kéo cua vat lidu;

t: Chiéu day tim;

d: Puong kinh dung cu tao hinh;
Ah: Budc xuéng dung cuy;

o: Goc thanh tao hinh.

Luc hudéng tam Fr dugc tinh toan theo cong

thirc sau: F, = Fz.tan(%ﬂ_y) @) 7]

r

Trong do:
y: Goc thoat cua dung cu;
p: Goc ma sat gitra dung cu va phoi.
Luc tiép tuyén Ft dugc tinh toan theo cong
thirc sau: Fi= w.F. [3].
Luc ma sat tai vung kep (Fi phai 16n hon luc
ngang tong hop (Fy) do dung cu tao ra dé giir
phoi ding yén.
S.F,,

# 3)

R >

Trong do:

S: Heé sd an toan chdng trugt (thuong chon tir

1,5 dén 2,5 dé bu dap cho su rung dong);

1 Hé sb ma sat giita tim nhom va bé mit 46
ga = 0,15 (cho bé mit kho).

Lyc ngang F,:
Fy =,JF*+F?

Do ga duogc thiét ké kep linh hoat tir mot vi tri
dén nhiéu vi tri gia cong véi A1050 véi cac
thong s6 dau vao nhu luc doc truc, luc huong
tam, luc kep... Cac thong s6 dau vao thiét ké
dd ga dugc x&c dinh theo thuc nghiém tao

hinh SPIF véi thong s6 cu thé nhu sau:
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Kich thudc tong thé dd ga: 320 x 320 x 85
mm

Vung gia cong 1 vi tri: 220%x220 mm

Vung gia cong 4 vi tri: 90x90 mm

Luc doc truc: £, =50+-2000 N

Luc hudng tam: F; = 15+1000 N

Luc kep: Fi= 15 kN

Céc bé mat chuan dugc gia cong dat do0 nham
Ra<3,2 um, d phéng < 0,05 mm.

3. THIET KE KET CAU DO GA

3.1. Phwong an thiét ké

Str dung cau tric khung ga hé trung tim dang
chong tang

Phuong 4n kep phoi: Kep bang ma sat bé mat
thong qua tAm chin vi phan bd luc déu, tranh
1am rach mép phoi hodc nhin bé mat do tap
trung mg sudt tai cac diém kep.

3.2. Thiét ké chi tiét cac bdé phan chinh

* Khung d6: Chiu luc ép doc truc F, tur dau
chay truyén qua phoi.

Vit ligu: Thép C45 dam bao d cing viing va
hap thu rung dong.

Kich thude: Do day tbi thiéu 15 + 20 mm. Bé
mat dugc mai bong dam bao tiép xuc khit voi
phoi.

= Tim kep phéi:

Vit lidu: Thép tAm C40 day 15 + 20 mm.

Kich thudc duoc khoét 16 trung tim 16n hon
bién dang chi tiét 15 mm dé tranh va cham
can dao. Cac mép dugc bo cung R2 mm dé
tranh cit dit phoi nhom.

= H¢ théng buldng kep: Bulong M10 dit
dbi xting xung quanh chu vi tim kep, cach
mép trong khodng 20 mm, st dung 12 bulong
dé dam bao luc kep dong nhat.

= Pé dd ga: TAm dé phing dugc ga trén may
CNC thong qua céc bu long kep vao ranh chir
T trén ban may.

3.3 Phan tich do bén dd ga

Nhom A1050 c6 gidi han chay thap (o, = 35
MPa), do d6 can kiém tra ap suét tiép xuc tai
vung kep dé tranh bién dang cuc bo.

Ap suit tiép xuc:

_ B 5000 59 (vpa)
A 17130
Trong do:

Dién tich tiép xtic ctia khung kep 1a 17.130

2
mm .

Vay 4p suat nay nho so véi gidi han chay cua
nhom, do d6 hoan toan an toan cho bé mit
phoi.

3.4. Ban vé do ga

Mo hinh 3D d6 gi gia cong mot phdi duge
thiét ké nhu Hinh 3.

=y i
/

Phéi tam kim loai |~

Bu long kep chat

Phéi thm kim

loai

Hinh 4. M4 hinh 3D cua dé ga gia céng nhiéu phoi
Bén vé& phan rd d0 g4 gia cong nhiéu chi tiét
nhu Hinh 5.
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Hinh 5. Ban vé phan ra d6 ga gia cong nhiéu chi tiét
véi cac chi tiét trong Bang

Bang 1. Bang thdéng ké chi tiét trong dé ga gia cong

nhiéu phoi
Bang thong ké chi tiét
TT | S6 Tén chi tiét Vit
lwgng liéu
1 1 |Dbé C45
2 2 | Tamkep C40
3 1 | Phoi tAm kim loai A1050
4 12 | Pai 6c - M10x1,5-50 | C45
5 12 | Bulong - M10x1,5-65 | C45

Tam kep c6 kich thudc 320x320x15 mm,
vung gia cong cd kich thude 220x220 mm.
Mai phing bé mat tiép xtic voi phdi, c6 12 15
bat bu 1ong M10 dé kep phdi duge bd tri nhu
Hinh 3.

Tam trung gian dugc chia nho thanh nhiéu
phan cho phép gia cong nhiéu chi tiét véi kich
thuéc khac nhau, duge bd tri thém bén 15
M10 dé kep chi tiét, ving gia cong mot phan
1a 90x90 mm (Hinh 4).

Khung d0 gi c6 tdm dé phang dé kep d6 ga
trén ban may, cac chan do 200x70x15 mm,
duogc lién két voi tdm dé bang két ciu han
(Hinh 3, 4).

4. CHE TAO VA LAP BAT bO GA
4.1. Phwong phap gia cong

Tam d& duoc lam bang vat liéu thép C45, tAm
kep 1am bang thép C40 déu day 15 mm, duoc
phay phang tit ca cic mit tiép xuc giira tAm
kep, phoi va tim d&, dugc khoan trén may
CNC dé dam bao d6 dong tam cac 15 buldng
trén cac tam.

Than d6 ga va dé dd ga duoc han ¢ dinh voi
nhau, c6 do cung viing cao, dugc gia cong
phang cac mat tiép xuc voi phoi va ban may.
4.2. Lap dat do ga trén may X.mill M640

Phuong phép gé dat 1én ban may: St dung bo
ga kep chit T dé bat chat dé do ga xudng ban
may (Hinh 6).

Dung dong ho so ra doc theo canh cua d6 ga
khi di chuyén truc OX, OY dé dam bao do ga
song song vdi cac truc cua may.

‘ Bu long kep chit | Tam kep ‘
‘ Phoéi tam Kim loai [ Tam d& ‘

‘ Do ga gia cong

_ [Bogikepchu |

Hinh 6. Ga dit dé ga lén ban may CNC
Kiém tra luc kep: Sau khi siét buldng, ding
thudce 14 0,02 mm, thtr lach vao khe hd. Néu
khong lach dugc 1a dat yéu ciu
5. TH’ NGHIEM TAO HINH SPIF
5.1. Chuan bi thi nghiém
May gia cong: May phay X.mill M640 (Hinh
9) ¢6 thong s ki thuat nhu Bang 2.

Bang 2. Thong s6 k¥ thuat may X.mill M640

rp| Thong s0 Pon vi X.mill
ky thuat M640

1 | Hé diéu khién Fanuc  Oi
Mate MD
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= Phoi: Phoi tim nhom c6 kich thude 256 x
256x0,5 mm, vung gia cong 220x220 mm,
duoc ga dat trén may phay CNC (Hinh 7).

B g

Truc chinh
Dung cu tao hinh

| Phoi tam kim loai H | Tam kep |

Pigigincing | Jiuime |

L BogikepchtT |

Hinh 7. Phwong an ga dat gia cong
trén may X.mill M640

Phoi tim nhom: A1050 vé&i thanh phan vat
liéu (Bang 3) va co tinh vat liéu cta tAm nhom
(Bang 4).

Bang 3. Thanh phan hoa hoc cua vat liéu

Mac
Nhom
A1050]0,25| 0,4

Si| Fe | Cu | Mn| Mg | Zn | Al

0,05(0,05| 0,05 10,05 99,5

Bang 4. Co tinh vat liéu cua A1050

Khdi lwong riéng 2,72 g/em?
Nhiét d6 nong chay 650°C
Gi6i han chay oy 35 MPa

tp| Thong ) Pon vi X.mill Gi6i han bén ob 90 MPa
Ky thuat Mo640 N Y
M6 dun dan hoéi E 69 GPa
2 | Hanh trinh truc mm 640x400x500 -
X,Y,Z H¢ s0 Poisson v 0,33
3 Zl?iflgé tryc V?g%/ 60 = 10000 * Dung cu tao hinh: C6 hinh dang dau ciu,
= P dudng kinh dao 10 (Hinh 8).
4 | Toc d) dan tién | mm/phut 30000
dao nhanh truc
X, Y, Z
Téc d6 chay dao | mm/phut | 10 + 50000
6 | Puong kinh dao mm 80 Hinh 8. Dung cu tao hinh
16n nhat )
7 | Chiduddidao | mm 200 " Thong s6 cong nghe:
16n nhat Budc xudng dao: 0,5 mm;
8 | Kich thudc ma mm 2200x2200 2 .
Y 1;20 8 Tdc dd tien dao: 1500 mm/phut;

Téc d quay truc chinh: 800 vong/ phit.
5.2. Quy trinh thi nghiém

Qua trinh thtr nghiém dugc gia cong trén may
X.mill M640 (Hinh 9) dugc tao hinh theo cac
budc sau [8]:

Hinh 9. Thwc nghiém qua trinh gia cong trén may
X.mill M640

= Chuéan bi phoi, dung cu tao hinh.
= Ga dit phoi 1én do g, 1én ban may.
] Lép dat dung cu tao hinh 1€n truc chinh.

= Tién hanh thiét 1ap gbc phoi: ¢ tim va luu
vao G54 trong bang Offset cua may CNC.

= Truyén chuong trinh vao may CNC.
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= Gia cong khong tai dé kiém tra quy dao
chay dao va dam bao dau kep dao khong va
vao do ga.

= Gia cong chi tiét trén may X.mill M640.

= Kiém tra chi ti€t sau gia cong.

6. KET QUA VA THAO LUAN
Kha nang lam viéc cua do ga

Thuc hién kiém nghi¢m bén trén phén mém
Inventor véi cac théng sb sau: Didu kién tai
trong: bd ga chiu mét lyc tdc dong théng
dung hudng xudng (truc -Z) voi do 16n 1a 50N
dit 1én bé mit tAm phoi A1050; Céac rang budc
(Constraints): Hé thong duoc thiét 1ap voi cac
rang budc cb dinh (Fixed Constraints) va cac
rang budc chét (Pin Constraints) tai cic vi tri
lién két bulong. Két qua phan tich nhu
Hinh 10.

Type: Von Mises Stress
Unit: MPa
6/1/2026, 10:34:46 PM

31.81 Max

Hinh 10. Két qua phan tich kiém nghiém bén
trén phan mem Inventor véi ket cau do ga mét vi tri
gia cong
Trong hinh 10 ta thdy oma = 31,81 MPa, ma
gi61 han chay cua thép C45 1a o, = 355 MPa.
Suy ra omax < oy, Vay d6 ga mot vi tri gia cong
dam bao bén, d6 ga co thé g thém nhibu vat

liéu c¢6 do cung hon.

Dbi voi két cdu d0 ga nhidu vi tri gia cong
thi két qua phan tich kiém nghiém bén nhu
Hinh 11.

Type: ¥on Mises Stress

Unit: MPa

6/2/2026, 12:31:16 AM
4,337 Max

3.469
2.602
1.735
0.867

0 Min

Hinh 11. Két qua phan tich kiém nghiém bén
trén phan mem Inventor véi ket cau do ga nhieu
vi tri gia cong
Trong hinh 11 c6 tng sut 16n nhat 1a Omax =
4,337 MPa < o,. Vay dd g4 nhiéu vi tri gia

cong dam bao bén.

= Thyc hién kiém nghiém véi luc F, = 50 N,
d6 ga cho thay d6 vdng 16n nhat tai tim tim
phoi kim loai, viung chiu tdc dong cua tai
trong. Két qua phan tich trén phan mém cho
thdy bién dang trén dd ga dudi 0,02 mm. Do
vong nho hon dang ké so véi sai sé hinh hoc
cho phép ciia san pham SPIF, do d6 khong
anh huong dang ké dén do chinh xac bién
dang sau tao hinh (Hinh 12).

Type: Displacement

Unit: mm

6/1/2026, 10:34:51 PM
2.681 Max

2,145

Hinh 12. Két qua phan tich bién dang trén phan
mém Inventor dd ga mét vi tri gia cong
Déi voi két cdu do ga nhidu vi tri gia cong thi
két qua phan tich bién dang nhu Hinh 13.
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Type: Displacerment

Unit: mm

6/2/2026, 12:39:15 AM
0.07134 Max

0.05707
0.0428

0.02853
0.01427

0 Min

i

Hinh 13. Két qua phan tich bién dang
phan mem Inventor do ga nhieu vi tri gia cong
= Trong sudt qua trinh dao di chuyén vai toc
do 1500 mm/phut, khong ghi nhan hién tugng
rung chan hay tiéng rit kim loai. Piéu nay cho
thdy voi két cAu thép C45 day 15 mm cia d6
g4 cho phép gia cong 6n dinh trén may CNC.

= Kha ning kep chit tot, ving vién phoi dudi
tam kep khong xuat hién vét dap hay bién
dang du, chimg minh ap suét kep dugc phan
b6 déu va nam dudi giéi han chay cta nhom
A1050.

= Sai s6 hinh hoc cta san pham dugc dénh
gia theo phuong phap RMS bang cach so sanh
dix liéu do thuc nghiém véi moé hinh CAD 1y
thuyét tai cac diém khao sat trén bién dang chi
tiét. Két qua cho thdy toan bo bién dang san
pham léch trung binh theo RMS khoang 0.15
mm so véi m6 hinh CAD.

Hinh 14. Hinh anh gia cong trén dd ga moét vi tri
gia cong

San pham chi tiét khi gia cong véi do ga mot
vi tri gia cong (Hinh 14).
San pham chi tiét khi gia cong v6i dd ga nhiéu
vi tri gia cong (Hinh 15).

Hinh 15. Hinh anh gia cong trén dé ga nhiéu vi tri
gia cong

= Bé& mit san phdm sau gia cong twong dbi
doéng déu, khong xuat hién hién tuong nut
hodc rach vat li€u trong vung tao hinh. Do
nham bé mit chi tiét duge do trén may SJ-310
(Hinh 16). Gia tri d6 nham bé mit do da do
vudng goc voi vét dao tai it nhat 5 diém cach
déu nhau trén thanh ddc ciia san pham, sau d6
lay gia tri trung binh cong cua cac lan do nay
dugc Ra = 3.2 um, cho thiy chét luong bé
mit san pham tot.

Hinh 16. May do d6 nham va san pham gia céng

7. KET LUAN

Sau qué trinh thyc nghiém d6 gi gia cong
SPIF cho nhom A1050 day 0,5 mm, nghién
ctru da dat dugce cac két qua nhu sau:
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= D6 gi duoc thiét ké bang phin mém
Autodesk Inventor Professional va kiém
nghiém bén bang phwong phap phan tir hitu
han véi tai trong 16n nhat F, = 50 N. Két qua
mo phong cho thdy tmg sudt 16n nhat cua két
cu d6 ga mot vi tri gia cong 1a 31,81 MPa va
dd g4 nhiéu vi tri gia cong 1a 4,337 MPa, déu
nhé hon nhiéu so véi giéi han chay cua vét
liéu C45 (355 MPa). Bién dang 16n nhat cia

bén chi tiét kich thudc 90 x 90 mm trén ciing
mot bo dd ga, gop phan nang cao hiéu qua st
dung thiét bi va rat ngan thoi gian chuan bj
san xuAt.

= Do ga d& dang ldp dit, c6 thém tdm trung
gian cho phép linh hoat gi dit nhiéu vi tri,
nhiéu chi tiét c6 kich thudc khac nhau, nhiéu

hé théng nhé hon 0,02 mm.

= Hé thdng dd ga cho phép gia cong linh hoat
mot chi tiét kich thuéc 220 x 220 mm hodc

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

va giam thoi gian can chinh hé toa dd trén
may CNC, rGt ngin thoi gian chuin bi thi
nghiém 0,5 lan so v&i cac phuong phap ga dit
thong thuong.
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