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DANH GIA CHAT LUONG MOI HAN KHI HAN MA SAT KHUAY
TU KET QUA PO RUNG PONG

EVALUATION OF WELD QUALITY IN FRICTION STIR WELDING FROM
VIBRATION MEASUREMENT RESULTS

Lé Thai Son
Truong Pai hoc Su pham K¥ thuat Vinh

TOM TAT

Do rung déng dé danh gid chdt heong moi han trong han ma sat khudy Friction Stir Welding
(FSW) la mét hudng di méi so voi viée ding thiét bi do siéu dm hodc mdy thir kéo nén van nang dé
kiém tra chat hrong méi han. Han FSW, mét linh viee méi dang ¢6 nhitng buwéce tién 1om trong thip
ky qua, la mot cong nghé xanh than thién voi moi truong (khong tao khi doc khi han, khong phat tia
hé quang va nang lirong bic xa). Ngodi ra, han FSW khdc phuc dwoc rdat nhiéu khé khan ma nhitng
bién phdp han truyén thong mdc phdi, khéng can ding kim loai phu dé dién day moi han, moi han
bién dang it va khéng bi mitt khi két tinh. Po rung dong dé kiém tra chdt heong méi han khi han FSW,

c6 thé danh gia duoc chat luwong moi han mot cach chinh xdc, tiét kiém dwoc chi phi, thoi gian.
Tir khoa: Ma sdt khudy; Chat lwong méi han; Po rung dong; Po siéu am; Dién ddy moi han.
ABSTRACT

Measuring vibration to evaluate weld quality in Friction Stir Welding (FSW) is a new direction
compared to using ultrasonic measuring devices or universal tensile-compression testing machines
to check weld quality. FSW welding, a new field that has made great strides in the past decade, is an
environmentally friendly green technology (it does not create toxic gases when welding, and does
not emit arc rays and radiant energy). In addition, FSW welding overcomes many difficulties that
traditional welding methods have, there is no need to use filler metal to fill the weld, the weld has
little deformation and does not crack when crystallizing. Measuring vibration to check weld quality

when FSW welding can accurately assess weld quality, saving costs and time.

Keywords: Friction stir; Weld quality, Vibration measurement, Ultrasonic measurement;
Weld filling.
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1. PAT VAN PE

Han ma sat khudy (FSW) duoc gidi
thiéu vao nam 1991 do Vién Han (WI) ¢
Cambridge, Vuong qudc Anh. Tir d6 téi nay
da c6 nhidu cong trinh tip trung nghién ciru,
[3] da tién hanh véi toc d6 quay cua dao: 1200
vong/phut, tdc do han: 35 mm/phut, bién dang
dau khudy ren try va duong kinh vai 1a 16 mm
va 14mm cho hop kim nhom AA6082 va két
ludn cac thong sd trén déu anh hudng 16n dén
chat luong mdi han, [1, 4, 5] ciing c6 két luan
tuong tu. Khi nghién ctu han FSW hop kim
nhom 5456 d6 day 5 mm st dung dau khudy
hinh dang khac nhau (chdt ren hinh nén, chét
ren hinh tru-hinh nén, chét ren hinh nén ¢6 béc,
va cong cu chét Loe Triflute) va hai tbe d6 quay
(600 va 800 vong/phut) dugc sir dung. Cau trac
vi md va do ctng vi mo cac gi tri trong diém
han (WN), vung anh huong co nhi¢t (TMAZ)
va vung anh huong nhiét ving (HAZ) da duoc
kiém tra va tuong quan véi cac didu kién xur
Iy da chon. Cu thé, anh huong cua hinh dang
dung cu dén dong chay cta vat liéu déo trong
ving mat diém han, mic d6 moc ndi khuyét
tat va cac dac tinh co hoc (dd cung vi md) cua
cac mdi ndi FSW di duoc ghi lai va két luan
cac mdi han dugc tao ra bang cach sir dung dau
khuéy hinh nén di tao ra mot ciu trac vi mod
dong nhit [2, 6, 7]. Tuy nhién, khi nghién ctru
cac két qua nay, ta thiy viéc sir dung cac thiét
bi dé danh gia két qua thi nghiém phtic tap, kho
khin, nén viéc thong qua rung dong dé danh gia
két qua 13 mot hudng di méi, don gian va hiéu
qua hon.

2. CAC BUOC TIEN HANH
2.1. Piéu kién thi nghiém

So do thi nghiém dugc bd tri nhu (hinh
1), may dung dé han FSW 1a may phay CNC

Veenter-85 do Pai Loan san xuét, dau khudy co
dang nhu (hinh 2) 1a dau khudy hinh nén c6 ren
trai, duoc ché tao béng thép 40X cua Lién bang
Nga va nhiét luyén c6 do cung 45-47HRC. Vit
liéu ding dé thi nghiém 1a nhom tam A5052
day Smm (hinh 3) cua Malaysia (nhom déo).
Phoi sau khi han xong sé duoc tao mau dé kéo
trén may kéo thir mau ctia Lién bang Nga (hinh
4) va st dung may siéu am OLYPUSEPOCH
600 dé danh gia chat lugng mdi han (hinh 5).
St dung may do rung dong (hinh 6) dé so sanh,
d6i chimg chat lugng mbi han.
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Hinh 2. Pdu khudy ding thi nghiém

Tién hanh sir dung céc bo thong sé han
FSW cho 12 cd@p phdi nhu sau:

- C6 dinh S = 800v/phut, thay d6i S (50,
100, 150, 200mm/ phut), cé dinh t = 0,15mm;

- Cb dinh S = 1000v/phut, thay d6i S (50,
100, 150, 200mmy/ phit), c¢é dinh t = 0,15mm;

- CH dinh S = 1200v/phut, thay d6i S (50,
100, 150, 200mm/ phut), ¢b dinh t = 0,15mm.
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Hinh 7. Mau han S = 1000v/phiit,
F = 150mm/phut, t = 0,15mm

Hinh 4. Mdu sau khi chuén bi dwa vao kéo

Hinh 5. May siéu am OLYPUSEPOCH 600

Hinh 9. Két qua siéu am mau:
S = 1000v/phut, F = 150mm/phut, t = 0,15mm

i

Hinh 6. May phan tich rung dong

Adash A4900 — Vibrio

Hinh 10. Két qua siéu am mau:

2.2. Két qllﬁ thi nghlém S= ]200V/phl2t, F= 200mm/phdt, t=20,15mm
: Bang 1.1. Ket qua kiém tra do bén kéo khi S; F
thay doi
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Toc dg Van téc han | Lwong dich K,ét guﬁ K,ét (Alué K,ét (‘,:\luﬁ Gia tri
TT | quay (’S), (F), mm/phiit | chuyén (mm) kéolan1 | kéolan2 | kéolan3 trung binh

v/phut (MPa) (MPa) (MPa)
01 800 50 0.15 134,3 135,1 135,3 134,9
02 800 100 0.15 155.3 156,0 155,6 155,6
03 800 150 0.15 167,8 168,2 170,2 168,7
04 800 200 0.15 159,3 158,7 158,3 158,7
05 1000 50 0.15 155,1 155,7 156,3 155.7
06 1000 100 0.15 169,8 168,4 168,9 169,0
07 1000 150 0.15 170,5 171,2 172,4 171,4
08 1000 200 0.15 168,5 167,9 167,3 167,9
09 1200 50 0.15 141,5 140,4 139,2 140,5
10 1200 100 0.15 153.4 155,3 155,9 154,9
11 1200 150 0.15 161,44 163,3 164,2 162,9
12 1200 200 0.15 159,4 158,4 157,6 158,4

2.3. Xir Iy s6 liéu va thao luin két qua

Tir cac két qua thi nghiém sir dung phan
mém Excel, ta c6 do thi sau:

Gia tdc trung binh
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E . —-— Sy R =
b >0 100 _- W o é
L 200 1§‘

Buére tién (mm/ph) :'é.

P

W 800 1000 a

Hinh 11. So dé gia toc trung binh khi han FSW
nhom A5052

T d6 thi (hinh 11), ta thidy khi han
FSW sir dung v6i 12 bo phoi dé thyuc hién 12
ché d6 han khac nhau, khi han & cac ché do:
S = 1000v/phut; t = 0,15mm; F = 50mm/phut;
100mm/phut; 150mm/phit; 200mm/phit. Chat

lwong mdi han ting 1én, tuy nhién kim loai van
chua dién diy mdi han, bén trong con co 1o
xbp, chit lugng mdi han da dat 70-90% so voi
tinh chat cia kim loai ban dau. O ché d6 han
nay, do ta khuéy & tbe do cao [3, 7], ché do
dich chuyén ting 1én nén khi kim loai bi khudy
chay lodng déu hon, do nhiét truyén vao ving
han nhiéu hon, phan kim loai bi khudy di duoc
hoa tron vao nhau, van toc dinh tang tuyén tinh
v6i ché do dich chuyén khi han. O ché do han
nay xay ra trung binh nén mot phan nhiét sinh
ra ciing d bj truyén vao mit de (phan do ga).
Nhu vay, ddi véi nhom A5052 khi han FSW, ta
nén sir dung ché do nay dé han, dic biét khi S =
1000 v/phut; F = 150mm/phat; t = 0, 15mm da
cho chét lwong méi han tot nhat.

3. KET LUAN

Do rung dong dé danh gia chét luong
mdi han khi han FSW da giai quyét dugc mot
phan kho khan cua viée phai str dung céc thiét
bi do phirc tap, dat tién. Khi rung dong ting lam

nhiét sinh ra ¢ vung han 16n, kim loai bi chay &
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lodng nhiéu hon nén dé dién ddy méi han. Trong
thi nghiém trén, ta thy str dung ché do han S =
1000 v/phut; F = 150mm/phtt; t = 0,15mm, da
cho chét lwong méi han t6t nhat. Khi ting van
tdc khudy 1én cao hon S = 1200 v/phut, chét
luong méi han giam do sy phdi hop giita S va
F chua t6t, nén kim loai chay lodng va két tinh
lai chua tt, chat lugng mébi han kém hon so véi
ché d6 han S = 1000 v/phut; F = 150mm/phut.
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