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DAC TiNH BEN CO HOC VAT LIEU MOI HAN PLASMA THEP
KHONG Gi TAM MONG SUS 304

MECHANICAL STRENGHT CHARACTERISTIC OF THE PLASMA BUTT WELDED
MATERIAL OF SUS 304 STAINLESS STEEL THIN PLATES

P6 Hai Tinh', Hi Minh Hung'?, Pao Duy Trung'
'Vién Nghién ctru Co khi
2Vién Phat trién K§ thuat, Cong nghé tién tién

TOM TAT

Bai bdo gidi thiéu két qua nghién ciru thie nghiém cong nghé han plasma khi han gidp mai
cdc tam thép khéng gi tam mong SUS 304, sir dung thiét bi han ciia hdng LINCOLN C3-MATIC
32-33 quy mé san xudt cong nghiép. P bén kéo va gidi han chay vit liéu méi han xdc dinh bang
cach thir phd hity mau theo phwong ngang moi han. Két qua cho thdy hau hét cac mau thi nghiém
chon & ché dg han khdc nhau déu dat yéu cau va c6 gid tri trung binh trong khodng o, = 417,334
+ 723,211 MPa, con gioi han chay twong umg la 6 = 304,414 ~ 344,653 MPa. Vét pha iy khi kéo
dirt da s6 mau déu xay ra tgi vung kim loai co ban, mot s6 mau khdc thi & gdn bién gioi vat liéu moi

han va vung anh huong nhiét (HAZ).
Tw khoa: Han plasma; Thép khong gi SUS 304; Viung anh hwong nhiét (HAZ).
ABSTRACT

This article introduces the results of experimental research on plasma butt welded of SUS
304 stainless steel thin plates, made by plasma welding technology, using welding equipment of
LINCOLN C3-MATIC 32-33 on an industrial scale. Tensile and yield strength have been tested by
the destructive test of combined structure by transverse weld method. The results showing most of
the tests selected in different welding modes, that had satisfactory and has an average value in the
range 6, = 417.334 +723.211 MPa and 6, =304.414 + 344.653 MPa. Breakdown at break in most
samples occurred in the base metal zone, while others were near the weld border and heat affected
zone (HAZ).

Keywords: Plasma welding; SUS 304 stainless steel; Heat affected zone (HAZ).
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1. PAT VAN PE

Trong cong trinh nghién cou thuc
nghiém tng dung cong ngh¢ han plasma cho
dang vat liéu két cAu giap mbi ¢ vi tri han bang
tir cac tam thép khong gi tim mong SUS 304
[1], tac gia dd gidi thiéu mot sb két qua nghién
ctru thuc nghiém cong ngh¢ han plasma gidp
mdi cac tim thép khong gi tim mong SUS 304
khi str dung thiét bi han ciia hing LINCOLN
C3-MATIC 32-33 (md6-den 450+/Plasma—SP7
Turnmatic TT) [2] quy md san xudt cong nghiép.
Viéc cai dat chuong trinh han ty dong theo mot
s0 ché do hén lua chon khac nhau dam bao qua
trinh han 6n dinh, dugc dénh gia qua qua trlnh
giam sat truc tuyen va kiém tra truc tlep mau
thi nghiém sau khi han. Chat lugng mbi han da
duoc danh gia thong qua tiéu chi hinh thai bé
mit va do udn vong do bién dang nhiét sau khi
han va lam ngudi trong moi truong khong khi.
Két qua thuc nghiém cho thay c6 8/9 mau thi
nghiém déu dat yéu cau vé chit lugng mdi han
gidp mbi thép khong gi tam mong SUS 304 ¢6
chiéu day 2 mm [1]. Tuy nhién, dé lam r& hon
vé anh huong cua cac ché d6 han plasma da
chon dén dic tinh bén co hoc ciia mdi han, bai
b4o nay gidi thiéu két qua thi nghiém thir pha
hiy mau bang phuong phap kéo dit trén thiét
bi may kéo nén van niang k¥ thuét sé tai phong
LAS HwC thudc Trung tdm Han Viét — Dic,
Téng cuc Do luong va Chat luong, Bo Khoa
hoc va Cong nghé.

2. PHUONG PHAP NGHIEN CUU

Cac mau thtr kéo dugc cét tir cac tAm
thép khong gi SUS 304 c6 chiéu day 2,0 mm
theo hudng ngang mdi han giap mbi tai 3 vi
tri: phan dau, phan gitta va phan cudi mdi han.
Ky hiéu mau thi nghiém duogc danh s6 thir tu
theo ché do han da lya chon va c6 chi sé twong
tmg. Vi du nhu: s6 1-2 (miu sb 1, cit & phan

dau duong han); s6 2-3 (miu s 2, cit & 1/4
chidu dai duong han); s6 3-4 (mau 3, cit ¢ 1/3
chiéu dai duong han); s6 5-5 (mau 5, cit & 1/2
chiéu dai duong han);..., sb 9-6 (mau 9, cit &
3/4 chiéu dai duong han), sb 9-7 (mau 9, cit &
phan cudi duong han).

Phuong phap thir va cac mau thir pha
hty dugc gia cong theo quy dinh riéng cua co
s¢ nghién ctu chuyén nganh (hinh 1,a). Trén
hinh 1,b=d 1a anh méay kéo nén ky thuat sd
KM&T cuia Han Qudc ché tao va cac nhan vién
kiém dinh thuc hién thi nghiém.

Chi tiéu danh gia chu yéu gom: do bén
kéo (c,, MPa), g101 han chay (o, MPa) va do
gidn dai twong ddi (8, %) ctia vat liéu mbi han.

Hinh 1. Anh madu trieéc khi thir phd hiy xdc dinh
dg bén kéo moi han plasma thép khong gi SUS
304 (a); mdy thir kéo nén ky thudt s6 KM&T ciia
Han Quéc sir dung cho thi nghiém (b,c); dnh chup
chuyén gia thir nghiém tai mot thoi diém thuc hién
thi nghiém (d)

3. KET QUA THi NGHIEM

Trén hinh 2 14 anh chup mot s6 mau thi
nghiém ¢ trang thai sau khi bi pha hiy, theo d6 c6
the quan sat dugc dac diém cua veét kéo dit mau.

D6 thi luc kéo pha hity mau xuét tir may
tinh két n61 véi may thir kéo KM&T doi voi 9
mau dién hinh cho trén hinh 3.
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S6 liéu tinh toan do bén kéo va do gian dai twong dbi ctia cac mau thi nghiém cho trong bang 1.

a) Nhém mau 1 b) Nhém mau 2 ¢) Nhém mau 3
Hinh 2. Anh chup cdac mau thi nghiém dién hinh sau khi bi kéo dirt
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e) Mau s6 5-5: o, = 723,211 MPa f) Mdu s6 6-2: 6, = 693,656 MPa
o, = 344,653 MPa, 5, = 51,16 % o,=327,134 MPa, 5,, = 48,28 % &
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h) Méu 56 8-4: o, = 661,757 MPa
o, = 312,935 MPa, 5, = 45,81 %
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k) Mdu 56 9-6: 0, = 669,68’MPa o, = 316,749 MPa, o, = 55,5 %
Hinh 3. o6 thi lu’c kéo phd hity mau moi han plasma thep SUS 304

Ttr hinh 2 trén day cho thay: da s6 cac mau thir déu bi pha huty véi vét kéo duat & vi tri gan ving
anh huong nhiét (HAZ) va vung kim loai co ban (KLCB), diéu d6 chimg t6 d6 bén kéo theo phuong
ngang voi duong han giap moi cta vat liéu mdi han plasma déu dat gia tri kha cao va 1én hon so véi
vat liéu KLCB. Mot sb it mau c6 vét pha huy & bién gi¢i mdi han véi ving HAZ, khi d6 do bén kéo
ctia vat liéu méi han co gia tri thdp hon do bén kéo cua vat liéu ving HAZ va KLCB.

Bang 1. Két qua thir nghiém kéo dirt mau han plasma thép SUS 304 (chiéu day 2,0 mm)

Cic thong sb cd hé h3 X \ o gid
ac thons sovcon,g nEhy an Puong | Chiéu Do bén G1(31 ha{n DO shan
en khao sat A n. .~ z. | chay vat | dai twong
Ky hi¢u kinh day | day phoi | kéo moi oAz, JHN
x v v | 3 \ licu moi | doi khi
mau 1 I h’ cd G bu,d , han, o, han, ¢, * .
X X cm/ | em/ | k-i’l’ nm mm MPa | ham o, | phahuy,
ph | ph P MPa | 8,%
1-2 100 | 60 34 80 2,0 1,0 2,0 655,304 | 320,092 43,79
2-2 80 | 50 40 90 2,0 1,0 2,0 417,334 | 314,865 7,21
3-4 90 | 50 30 80 2,0 1,0 2,0 686,925 | 321,872 47,46
4-3 90 | 50 25 80 2,0 1,0 2,0 665,738 | 304,414 40,20
5-5 90 | 50 30 90 2,0 1,0 2,0 723,211 344,653 51,16
6-2 90 | 50 28 90 2,0 1,0 2,0 693,656 | 327,134 48,28
7-3 95 | 50 32 90 2,0 1,0 2,0 665,392 | 308,785 52,93
8-4 95 | 50 30 90 2,0 1,0 2,0 661,757 | 312,395 45,81
9-6 100 | 50 30 90 2,0 1,0 2,0 669,687 | 316,749 55,5
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Phén tich s6 liéu thyc nghiém cho trong
bang 1, ta c6 nhan xét nhu sau:

- Nhém mau 1: Mau thi nghlem sO
1-2 nhan duoc khi han véi hai thong s6 1 S =
1,667; v, = 34 cm/ph con toc do cap day bu Vg
=80 cm/ph cho két qua tot, do bén kéo va g101
han chay vat li¢u mbi han dat gia tri tuong Ung
la 6, = 655,304 MPa, o, f320,092 MPa, §, =
43,79 %. Mau s6 2-2 (ché d¢ han: [/, = 1 6
v, =40 am/ph; Vg™ =90 cm/ph), khi tang toc do
han va toc do cap day bu thi d6 bén kéo mbi han
giam: o, = 417,334 MPa, o, = 314,865 MPa,
9, —721 %. Mau sb 3- 4duorchanoched01/
I, =1,8; v, =30 cm/ph; v_ =80 cm/ph., do ben
kéo va gi(’yi han chay vat li¢u mdi han ¢6 gia tri
lac, = 686,‘925 MPa, 6, = 321,872 MPa, 6, =
47,46 %. Ve co ban hai mau thi nghiém c6 ky
hiéu 1-2 va 3-4 ¢6 chat lugng mbi han tdt, con
mau s 2-2 ¢6 vét pha huy gan bién gidi mbi
han va ving anh huéng nhiét (HAZ) nén xép
vao loai chua tdt;

- Nhém mau 2: Ba thong sé cong nghé
dau vao khao sat cha yéu khi chon ché do han
plasma ap dung cho mau 4-3 1a ty sé cuong do
Xung dong trén va xung dong giu’('yi Ih/I’b =1,667;
toc do han v, = 25 cm/ph toc do cap day bu

v .= 80 cm/ph con déi voi mau 7-3 1a L/1, =
1,667; v, = 32 cm/ph; v_, = 90 cm/ph Do ben
kéo va gidi han chay Vat liéu mdi han twong
mg khéo sat trén hai mau co ky hidu 4-3 va
7-3 ¢6 gia tri kha cao o, = 665,738 MPa, o,
= 304,414 MPa, 6, = 40,2 % va 6, = 665,392
MPa, 6, = 308,785 MPa, 6, = 52,93 %, 16n
hon so v&i kim loai co ban (phdi thép SUS 304
trude khi han). Tir d6 cho thiy khi cing mot
muc ca1 dat chuong trinh han ty dong [ /I nhu
nhau néu tang tc d6 han thi ciing tang toc do
cap day vat liéu bu méi dam bao chit luong
mbi han tot;
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- Nhém mau 3: hai mau cé ky hiéu 5-5
va 6-2 nhan duge & ché d6 han véi cac thong
s6 dau vao khao sat nhu nhau, nhung c6 diéu
chinh thong s6 toc d6 han (1/1, = 1,8; v, =30
cm/ph; v_, =90 cm/ph) va Ih/ , = 1,8 v, =28
cm/ph; v, = 90 cm/ph) tuong g O day, do
bén kéo Va gidi han chay vat liéu mdi han c6
gid tri rat cao o, = 723,211 MPa, § = 344,653
MPa, 3, = 51,16 % (mau 5-5) va o, = 693,656
MPa, 6 = 327,134 MPa, 5, = 48,28 % (mau
6- 2) Anh huong ciia toc do han ddi V0’1 hai
mau nhom 3 nay c6 thé giéng nhu hai mau 3-4
va 4-3 da xét tren day (0 giam khi v, giam).
Chat lwong mbi han déu tot

- Nhom mau 4: hai mau cé ky hiéu 8-4
va 9-6 nhan duogc & ché d6 han vdi cac thong sé
dau vao khao sat nhu nhau: v, =30 cm/ph Vo=
90 cm/ph.), nhung c6 diéu ch1nh tyso L /I = 1 9
(mau 8-4) va L/1,=2,0 (mau 9-6). bo ben kéo
va gio1 han chay Vat liéu moi han c6 gia tri cling
kha cao 6,,= 661,757 MPa, 6 ;= 312,935 MPa,
8, = 45,81 % (mau 8-4) va o, = 669,687 MPa,
c,=316,749 MPa, 6, = 55,5 % (mau 9-6), thap
hon so véi nhém mau 3 ¢ trén. Chat lugng moi
han déu tét.

4. KET LUAN

1) Két qua thir pha huy xac dinh d6 bén
kéo theo phuong ngang tai nhiéu vi tri khéac
nhau cua dudng han plasma thép khong gi tim
mong (chiéu day 2,0 mm) SUS 304 1a mot trong
cac tiéu chi chinh khi danh gia chat lvong mdi
han nhan dugc theo mot sb ché do han di chon
v6i cac mirc diéu chinh 3 thong s6 cong nghé
chinh g6m I /Ib, ,vav_ cho thay moi han dat
yeu cdu, c6 bé mat dep Va d6 bén 16n hon hoic
bang dd bén vat liéu kim loai co ban trudc khi
han;

2) Dé c6 danh gia chat luong mdi han

&
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plasma khi han giap mdi cac tim thép SUS 304
mot cach toan dién hon, nhoém nghién ctru da
tién hanh khao sat va chup anh td chirc té vi vat
liéu moi han trén mot s mau thi nghiém dién
hinh. Két qua s& trinh bay trong mot bai bao
khac & s6 tiép theo. <
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