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1. L& mé dau

Céng nghé han TIG quy dao da dwoc nhiéu doanh
nghiép Viét Nam quan tam trong nhitng nam tro lai day
do nhu cau ngay cang cao ciing nhw nhirng ddi hdi vé
mat cong nghé dwoc nang Ién tai cac dw an, dac biét la
cac dy an c6 vén dau dau tw nudc ngoadi. Mac du hiéu
qua cua no6 da dugc ching minh nhung nhiéu doanh
nghiép van con thleu thdng tin day da ve no, ciling nhw
nhwng hiéu nham ve han ché cla cong nghé han Robot
noi chung va han éng quy dao nai riéng. Do do ching
t6i mong mubn phat hanh cuon sach nhé nay dé cung
cap nhirng théng tin co ban vé céng nghé han quy dao
nay bao gébm: quy trinh han, cac thiét b lién quan, cac

2. Han quy dao la gi?

Han quy dao (orbital welding) duwoc st dung dau tién
vao nhirng nam 1960 khi nganh céng nghiép hang
khéng nhan thay sw can thiét phai cé6 mét k§ thuat han
wu viét hon cho toan bd dwdng éng thiy lwc hang
khong v try. Mot két cau co khi dwoc phat trién trong
do ho quang ttr dién cye khong ndng chay quay quanh
méi han Ong. Dong dién han dugc diéu chinh qua hé
thdng diéu khién tw dong cho toan bd qua trinh han.
Két qua 1a mot phwong phap chinh xac hon, dang tin
cay hon phwong phap han tay da dwoc thay thé. Han
quy dao tr& nén thich hop cho rat nhiéu nganh cong
nghiép vao dau nhitng ndm 1980 khi viéc két hop hé
thdng kiém soat va ngudn cip dwoc phat trién dé van
hanh ttr 110 VAC va kich thwéc dd nhé dé mang tir noi
nay sang noi khac tai cong trinh cho nhiéu méi han yéu
cau phai han tai chd.

Ngay nay hé théng han quy dao orbital hién dai bao
gdm hé théng diéu khién may tinh noi cac théng sé han
duwoc lwu triv trong bd nhé cho nhiéu (rng dung han da
dang. Khi can c6 thé goi Iénh cho tirng ng dung cu
thé. Ky nang cua tho han bac cao da duoc xay dwng
vao hé thong han, tao ra mét sé lwong cac méi han
ddng nhat va it 18i, it khuyét tat mot cach dang ké. Pay
la mot phwong phap han kha kinh té va nang suét.
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phwong phap tiép can vé mét ky thuat han, cac ng
dung va han ché ctia phuwong phéap nay. Trong bai
viét ching t6i s& minh hoa bao gém céc hinh thuc té
tai Viét Nam va nudc ngoai. D& c6 thé nhan duoc
cau tra o1 nhanh chéng cho cac ng dung riéng cla
ban ho&c nhé tw van vui long lién lac ngay véi ching
t6i qua email info@3ntechvietnam hodc sbé dién thoai
trén website.

Fig. 4. Components of the orbital welding station:
A- controller, B- closed welding head

Nhirng ndi dung dwoc dé cap trong bai viét nay khi
dé cap dén han quy dao hay han orbital nghia la
ching toi dé cap dén phuwong phap han TIG quy
dao. Han quy dao ngay tir dau dwoc phat trién 1a
cho han TIG, sau nay con cé cac phwong phap han
quy dao két hop nhiéu ky thuat han khac nhau. Mac
du vay khi nhic dén han quy dao ngudi ta nghi ngay
dén han TIG nhiéu hon.




3. Tom tat lai phwong phap han TIG

Han hd quang dién cwe khéng nong chay trong khi tro
bado vé (GTAW) “La phuong phap han hd quang st
dung hé quang gitra mét dién cuc Tungsten (khong
néng chady) va bé han. Phuwong phap nay duoc st

3.1 Wu diém caa phwong phap han TIG

dung cling va&i khi bao vé va khong dung ap lyc. Kim
loai dién day c6 thé dwoc dung hodc khéng can
dung”.

1. Phuwong phap han GTAW tao ra cac mbi han c6 5. Kim loai dién day khdng chuyén dich trong cot
chét lwong rat cao trong gan nhw tat ca cac kim loai hd quang, do vay bé han nhé va khoéng bén tée,
va hop kim. dé diéu khién va khéng ché.

2. Tr& nén rat don gian, néu hoan toan cac vitri han 6. Viéc han c6 thé dwoc thye hién & moi vi tri trong
dwoc lam sach co hiéu qua. khoéng gian.

3. Hob quang va bé han c6 thé nhin thay ré rang dbi 7. N6 c6 thé st dung dé han hau hét cac loai kim
véi tho han. loai, ké ca céac lién két kim loai khéong ddng nhét.

4. NO cho phép diéu khién tach biét ngudn ning

lwong va kim loai dién day
3.2 Nhwoc diém cua phwong phap han TIG
1. Téc d6 déng clrng cham hon so véi cac phwong phap
han cé dién cwc nong chay. )
Tho han phai khéo tay hon va phoi hgp nhip nhang hon
S0 VGi han GMAW hay SMAW khi han tay.
It tiet kiém hon so v&i st dung cac phuong phap c6 que
han néng chay doi v&i cac phan doan han day trén 3/8
(20mm).

2.

3.

3.3 Dong han strdung

Hai loai dong dién dwgc ap dung trong ky thuat han TIG:

e Dong dién mét chiéu (DC) thweng dwoc st dung nhét
dé han gan nhw tat ca cac loai vat liéu.

e Dong dién xoay chiéu (AC) dwoc wu tién cho han nhém
va cac hgp kim nhém.

Dong mét chiéu: dbi véi dong mét chiéu sé co hai kiéu
két ndi, d6 a phan cwe thuan DCEN — Dién cyc & cwc am
va phan cwc nghich DCEP - bién cyc & cwc dwong (theo
quy wéc han hd quang). Tuy nhién, phan cuc nghich it
dwoc dung trong han TIG do kiéu dau day nay gay nhuoc
diém |a hd quang khéng 6n dinh, chiéu sau kém va chéng
mon dién cwe. Wu diém I&n nhéat ctia phwong phap nay doé
la tac déng lam sach I&p oxit trén bé mét vat liéu, phd hop
v&i han cac kim loai dé bj oxy héa nhw la nhém va magie.
Tuy nhién, d6i v&i hau hét cac kim loai thi déu khong can
dén qua trinh nay do dé trong han TIG chi yeu la phwong
phap phan cwc thuan. Phan cuc thuan tao hé quang 6n
dinh, chiéu sau thau tét hon so vé&i phan cuc nghich, dan
dén méi han it bi 'ng suét ciing nhw it bién dang hon.

Han quy dao str dung phan cwc thuan DCEN.
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4. Kho che chan khu vwe han mét cach thich hop
& nhirng noi co gio lua.

5. Nang suét han thap.

6. Gia thanh twong déi cao do nang suét thap.

Direct Current

Alternating Current

Dong xoay chiéu: di nhién xoay chiéu sé la sy két hop
cla ca phan cwc thuan va phan cyc nghich. Do dé, vao
ntra chu ki phan cwe nghich, né ciing gitp tay bé 16p
oxit & trén bé mat. Vi thé khi han nhirng kim loai nhw
nhém, magie, va déng thanh berili thwong wu tién dung
dong AC hon dong DC phan cwc nghich. Déi véi kim
loai nay, viéc ty bd oxit & bé mat déng vai tro rat quan
trong dé thu dwoc cac méi han sach va dep.

mance




3.4 bién cwc Vonfram (Tungsten electrodes)

Dién cwc Vonfram dwoc dung lam dién cwc do tinh chiu
nhiét cao, nhiét dé nong chay cao (3410 0C), phat xa
dién t&r tvong déi tét, lam ion héa hé quang va duy tri
tinh &n dinh hé quang, c6 tinh chéng oxy hoa rét cao.

Céc 3 loai bién cuc Vonfram c6 thé dwoc st dung:
Tungsténe Thorium (chira 1 dén 2 % thorium {ThO2} -
dubi son mau dd): c6 kha nang blrc xa electron cao do
doé dong han cho phép cao hon va tudi tho duoc nang
cao dang ké&. Khi dung dién cuwc nay hé quang dé méi va
chay 6n dinh, tinh nang chéng nhiém bén tét, dung voi
dong mét chiéu (DC) &p dung khi han thép hoac inox.

3.5 Kich thwéc hinh hoc dién cwc

Hinh dang va cach mai dién cwc c6 anh hwédng quan trong
dén sw 6n dinh va tap trung ctia hd quang han. bién cuc
dwgc mai trén da mai cé cé hat min va mai theo hwéng
truc nhw hinh vé.

N6i chung chiéu cao mai tét nhat 1a tr 1,5 dén 2.5 lan
dweéng kinh dién cwc. Khi mai xong phan con thi can lam
tu dau con mot chat dé bao vé dién cuc khéi sy pha hay
cla mat dé dong dién qua cao. Cach thirc wa chudng la
lam ph&ng mii dién cwe. Qui tdc chung 1a: Goc mai cang
nhd (Pién cwc cang nhon) thi d& ngau sau cla viing chay
cang lén va bé rong viing chay cang hep. Cach mai & hinh
bén.

Ban c6 thé s& dung may mai chuyén dung hodc mai 2 da
dé mai. Tuyét dbi khéng dung may mai goc, khdng dung
dia mai.

V&i han quy dao thi géc mai phd bién 18 d6 cho kim han
1.6 mm va 30 d6 cho kim han 2.4 mm.

Tungstene Cerium (2% cerium
cam): n6 khéng co6 tinh phén

{CeO2} - dudi son mau
g xa, ho quang dé mai

va 6n dinh, c6 tudi bén cao hon, dung tét véi dong DC

hoac AC.
Tungsten Lathanum {La203}
tw tungsten cerium.

c6 tinh nang twong

Hién nay dién cwc Cerium dwoc st dung nhiéu nhét

trong han orbital.

Mai khing ding

Hifi quang khiing fin dinh

h

4—D<25mm

3.6 Khi han/ Khi bao vé va Khilam sach bén trong méi han

Khi han va khi bdo vé bén trong 6ng tét nhat la khi argon
nguyén chét.

Khdng co mot quy tac nao khong ché su lwa chon khi bao
vé dbi vai mot cong viéc cu thé. Ar, He hoac hén hop cua
ching déu c6 thé sir dung mét cach thanh céng ddi véi da
sb cac cong viéc han, véi sy ngoai |& 1a khi han trén nhivng
vat cywc méng thi phai s sung khi Ar.

Hade- i Germaty
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Ar thwéorng cung cap hd quang é

Wai ddng

Hi guang fin dink

D> 2,5 mm

1.5xD

Béu kim han nén mai to nhu
nay, khing d& nhon

0,1- 0,2x D"

m hon la He. Thém vao

do, chi phi don vi thap va nhirng yéu cau vé lvu lugng
thap cua Ar da lam cho Ar dwoc wa chudéng hon tw

quan diém kinh té.




3.7 Nang lwong han

Trong han tay, dé cé dwoc mire nhiét cu thé, tho han phai
gilr cho chiéu dai hd quang lién tuc & mot mdre cu thé, b
vi dién &p hd quang duy tri khéng déi & cudng dd dong
han mong mudn. Nhwng ngoai ra, khi nhiét han cung cap
dé nong chay bi anh huéng dang ké bai tbc do di chuyén,
the han tay phai hoan thanh méi han trong mét khoang
thdi gian ¢6 dinh. Chi c6 nhan vién han dwoc dao tao tét
v6i k§ nang xuét sdc méi c6 thé dap irng cac yéu cau nay.

Khéng thé do dwoc nhiét cung cép thuc té, nhung cé thé
tinh toan dwoc lwong nhiét can thiét. Nhiét cung cap anh
hwéng dén téc dd 1am mat va HAZ (Khu vie bi anh hudng
b&i nhiét) cia mbi han. Nhiét cung cap thap hon cho phép
chuiing ta c6 dwoc tbe dd lam mat nhanh hon va HAZ nhé
hon.

V6i tbe d6 1am mat nhanh, sw thay déi vi cau trac cdia kim
loai co' ban nhw gia tdng hat han hodc hat két tta c6 thé
dwoc gidm thiéu, tranh mat quéa nhiéu do bén co hoc hodc
kha nang chéng &n mon.

Tinh toan nang lwong nhiét cap trong qua trinh han

) Vx T x60

Q— m X Efficiency

orbital welding
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Trong han TIG tw déng, cac théng sé qué trinh han nhw
dién ap hd quang va cuwdng dé dong han, ciing nhw téc
dod han va téc dd cap day bu dwoc kiém soat va gilr
khoéng dbi b&i cac thiét bj vi x& |i dién tl bén trong
ngudn han do dé né khéng kho khan gi dé dat dworc.

Nhiét cung cap trén mét don vi chiéu dai cia médi han.
Trong dé

Q: Nhiét nang cung cap (Kj/mm)

V: bién ap (V)

I: Cwdng d6 dong dién (A)

S: Téc d6 han (mm/pht)

Hé sb Efficiency phu thudc vao qua trinh dwoc st dung,
v&i han Tig orbital (han quy dao) hé sb 1a 0.6- 0.8. Tuc
la 60% dén 80% nhiét sinh ra b&i hd quang dién la l1am
néng chay vat liéu nén (phdi), con lai 20% dén 40%
thoat ra do blrc xa, lam néng duéc han hay dau han,
mét mat do khi bao vé...




4.Cac dac diém ky thuat cia cong nghé han 6ng quy dao
4.1 Céc vi tri 6ng c6 thé han

Theo tiéu chudn ASME va European Standards EN 287 / EN ISO 6947dé cap dén céc vi tri nay.

Pipe Welding Positions ..,

_se i 53

Weld: Vertical upwards Weld: :’hrtleal Downwards

@ PAI/1G

Weld: Flat
Pipe: rotated Pipe: Fixed Pipe: Fixed
Axis: Horizontal Axis: Horizontal Axis: Horizontal

PC/2G

J-LO 45/ 6G 4
Weld: Horizontal Weld: Downwards
Pipe: Fixed Pipe: Fixed

Axis: Vertical Axis: Inclined

42312007 56 of 691

4.2 Dong han xung

A Typical Weld Program Current Profile

WELD
CURRENT
. . Pulse Width
(Usually 20-50%)
Peak L,
Current
Average § /| || LR B —_ o
\ Current
Current
The Arc
Starts = T;l.ra! PuIPsa ?sTma
Hi uses Per Sec,
Start | e \ { ) The Arc
Current Extinguishes
arg
Final /
Current
Shield Gas Shield Gas |  TIME
Pre Purge u#:ge Weld Time Dox_.lv_:wns:leo P€ | post Purge
Time Time

Xung ho quang lién quan dén viéc s& dung cac ngudn dién han dé nhanh chéng thay thé dong han tir mic cao
(peak current) dén gia tri thap hon (background current). Dieu nay tao ra mét dwéng vay han chong Ién nhau.
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Diéu nay lam giam nhiét dau vao dén vat liéu nén va con c6 thé cho phép tang téc do han. Ky thuat han nay mang
lai nhiéu lgi ich cho qua trinh han, thwd'ng xuyén nang cao chat lwgng maoi han va kha nang lap lai.

Trong mét s6 trwdng hop vat liéu va méi ghép han khong tét sé rat kho dé han thanh cong vai kiéu han khéng xung
nhwng lai cd thé dé dang dwoc han vai ky thuat ho quang xung. Ket qua la cai thién chat lwong mai han va gia tang
nang suat han.

Trong han quy dao orbital, xung hd quang ciing cung cap mét loi thé do thuwc té réng lwc hap dan kéo viing han theo
cac hwéng khac nhau vi cac méi han duoc tao ra hinh thanh xung quanh éng. Khi xung & dong han cuc dai (peak
current), vat liéu nén s& néng chay va chay vao nhau, & dong thp hon (background current)

viing han c6 thé héa rén trudc khi trd nén 16ng & xung dong cuc dai tiép theo. Didu nay l1am gidm tac dung cia
trong lwc trén cac médi han néng chay, gidm thiéu cac mdi han bi chay véng & cac vi tri 12 gidr va 6 gio, va lam gidm
céc viing han da néng chay bi gidam xubng déc tai cac vi tri 3 gior va 9 gi®, lam anh huwéng khodng cach tr dién cuc
(kim han) dén viing han. Ky thuat xung hé quang nhw vay tré nén co loi hon vi néu dé day éng tang dan dén viing
han I1&n hon.

Tham s6 xung hé quang: Xung hd quang lién Pulsed TIG Welding
quan dén bén thong sb han: dong han cuc dai Welding direction
(peak current), dong han co s& (background
current), d6 roéng xung (pulse width hay duty cycle),
va tan sb xung (pulse frequency).

Diéu quan trong la phai hiéu lam thé nao dé lwva
chon céc thong sb bat dau dé phat trién mdi han
mot cach thuan tién va dnh hwéng trén cac méi han
bang cach thay déi tirng théng sb.
Muc dich chinh 1a dé& s& dung nhirng loi ich cta e e &

Tp: Peak Time Th: Base Current Time

xung han dé nang cao chéat lwgng méi han va nang . Pube Time (= Tp + Th)

f = Pulsc frequency (=1/T = 1/Tp + Th)

Welding current

Suét.

Ty lé dong dién cwe dai/dong dién nén: Ty I& nay co ban cung cép kha nang cho dong han tao xung tlr cung nay
sang cung khac (1 vong tron quanh éng chia lam 4 cung chéng han). Nganh cong nghiép thudng dung ty 1& thay dbi
tr 2: 1 dénty 1& 5: 1 ty. Mot diém khéi dau tdt 1a st dung ty 1& 3: 1, thuwe hién cac méi han dwoc yéu ciu va kiém tra
céc thong sé khac dé xem néu nhan thay bat ky két qua nao dat duoc.

Tan s6 xung: tan sd xung phu thudc vao vi tri diém han chéng I&n nhau dwoc yéu cau. théng sb khéi dau tét 1a cb
géng cho 1&p chdng dat 75%. Téc d6 xung cho dng méng thudng 1a bang véi tbe d6 han do theo ipm (5 ipm = 5
ppS)

D6 rong xung: Do réng xung (ty 1& phan trédm thoi gian trai qua cho dong han cuc dai) phu thudc vao dd nhay nhiét
cla vat liéu va dong han s&n c6 tir ngudn cung cép dién. D nhay nhiét cao hon doi hdi d réng xung thap hon x %
dong cwe dai. Do réng xung chuan 1a thworng 20% dén 50%. Mét théng sé khéi dau tét sé dworc thiét 1ap chiéu rong
xung 35%.

y‘.ar;& n G'WN&'

ORBITES =N

High performance

orbital welding



4.3 Cac mwrc dong han (Weld Current Levels)

Théng thwéng han orbital st dung nhiéu cap dd dong dién
han dé bu d&p cho phan nhiét da tich tu vao bén trong éng
trong subt quéa trinh han. Néu dong dién han duoc tién
hanh & cling mét mirc cp do dung dé tao dd ngéu cho
méi han, dd ngau sé gia tang theo mdi han chay quanh
éng, tao ra qua nhiéu d6 ngau.

Han orbital s& s& dung t6i thiéu 4 mic thoi gian ( trén 4
cung) han v&i méi mirc giam cwdng d6 dong dién han.

Tham s6 ban dau: Thiét lap cwong dé dong han & cap do
4 la 80% cua cap d6 1. Thiet 1ap cap dé 2 va cap do 3 dé
ttrng bwéc giam dan cwong doé tlr cap 1 dén cap do 4.

4.4 Chtre ndng Downslope (P6 déc) :

Dé tranh xuét hién 16 hay gibng nhw miéng ndi Itra & cudi
méi han, dong han khéng dwoc gian doan hay ngat ngay
lap tirc ma phai gidm tuyén tinh tir tlr va sau d6 duoc ngét.
Qua trinh nay da dwoc may 1ap trinh san.

Sau khi hén xong 360, dé sé duwoc chay thénj 8-10 g’é dé
giam tuyén tinh qua diém trang ban dau. Vi thé hay dé may
dirng hoan toan.

4.5 Chirng nang han bwéc (step welding)

Chtrc nang nay danh cho éng co6 do day trén 2 mm hodc
vat liéu 2 ong khac nhau hoac khéng cuing dd day.

Vé&i ché dd han buéc, khong chi dong han 1a duoc xung
ma ca chuyén dong quay cla dau han hay dién cuc (kim
han) cling dwgc xung. Xung cda dong han va xung cua
chuyén déng quay ctia kim han dwoc lién két véi nhau lam
mét, qué trinh nay dwoc dong bd hoa.

Vi du: Lap trinh han bwéc cho dong han xung véi dong

han dinh 14 100A va dong han nén la 30A thi kim han sé
duy tri dlrng yén khdng xoay trong

orbital welding
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Peak Time Peak Current

Upslope / Downslope

— Time | N
Background
Background Current
Time

vong 0.9 giay tai dong han dinh va quay 0.9 giay tai
dong han nén véi téc d6 100 mm/phat. Theo cach nay
sé dat dwoc hd quang rat 6n dinh. Qua trinh han nay
sé lam lau hon 1-2 phut phu thudc vao size va dé day
nhwng mang lai chat lwgng méi han rét cao va dadm bao
cho méi han.

STEP Mode on the screen

High current rotational
speed

| High current pulse | | Pulse time |
I

Pulse
symbol

1487 9.90= BOO mm-min
L L 6360 .56 160 nmemin

| Basic current | | Pulse time I Basic current
rotational speed




4.6 Tai liéu han - welding documentation

Toan bd lich sir méi han trong ngay déu dwoc may han lwu lai theo thdi gian thuc.

Hinh duéi day dwoc in bdng phdn mém cla hang Orbitec, di liéu dwoc chép qua USB.

Welding documentation

for ORBITEC orbital controls
Documentation Software DOCUTRONIC V2.2

malo in Germany

ORBITEC

orbital welding

File: 18012400.tig Weld data No.: | 001 Printed on: 25.01.2018, 07:52:08
Company: MIEN DONG CORP Creation date: 24.01.2018 Creation time: 11:15
Welder: HUYNH TAM EM Controller: Orbital 4 Inverter: Tetrix 200
Welder No.: P KY THUAT Controller No.: 16111015 Inverter No.: 523096
PROGRAM PARAMETERS
Weld schedule No.: | Program name: [ Diameter (mm): ] Wall thickness (mm): | Clamp CODE:
24 | 50.80 [ 01.20 [ 19
NOMINAL VALUES
Pre-purge gas: 30s Permitted current variation: 00 %
Rotation delay: 3.0s Permitted speed variation: 00 %
Downslope: 06s Arc voltage min: 05V
Post-purge gas 30s Arc voltage max: 24V
Rotation direction: left Pressure inside tube: 0000 Pa
Oxy name: TDL Oxygen start level: 000 ppm
Oxy No.: Max oxygen level: 000 ppm
Tacking: 4x55A 0.7s Max current adjust: 99 %
MEASURED VALUES for Weld count No.: 0771
Oxygen start level: 000 ppm Pressure inside tube: 0000 Pa
Max oxygen level: 000 ppm Current adjust: 00 %
Tacking: 4x 55A 0.7s Tacking->Welding auto:
Status: WELDING OK Total weld time: 2459s
SECTORS PROGRAMMED VALUES MEASURED VALUES
nr. angle degrees | weld current pulse time speed weld current speed
start..end I(A) t(s) mm/min I(A) uw) mm/min
HILO HILO HILO HILO HI
1 000...090 048/014 0.16/0.16 100/100 048/014 07.5 094
2 090...180 047/014 0.16/0.16 100/100 047/014 07.3 094
3 180...270 046/014 0.16/0.16 100/100 046/014 07.3 094
4 270...365 045/014 0.16/0.16 100/100 045/014 07.5 094
5
6
COMMENTS
Customer: FIRST SOLAR Project No.: DEMO
Order number: DEMO Isometry No.: DEMO
Weld head model number: 19 Welding gas flow rate: 14l/m
Weld head S/N: Purne gas flow rate: 8I/m
Kind of connection: Welding gas type/No.: Argon
Number of layer: 1 Purne gas type/No.: Argon
Start position: N/A Tungsten type: WT20
Material type part 1: SS316L Tungsten diameter: 24
Material type part 2: SS8316L Tungsten length: 40
Heat No. part 1: N/A Tungsten angle: 30
Heat No. part 2: N/A Tungsten tip dimension: N/A
Filler metal: N/A Arc gap: 1.1 mm
Charge filler metal: N/A
OTHERS: QS-MANAGEMENT:
DEMO IS OK!
y\ Je i Germaty

orbital weldmg

High performance
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Toan bo di liéu van co thé dwoc in ngay tai may han.

PN N 2 PRI Py X " ~ . OPERATOR T
Trong mét chu han, cac di liéu can thiét sau day sé dwoc lwu lai: Waber Em3

CONTROLLER bital 4

1.Tén cbng ty, nhan vién van hanh

2.Thoi gian thwe hien méi han do Py e

3.Tén may han va seri may ) TEASIRED WWUES FOR UELDING o 00542
4.Thong so6 thiét Iap OD, d6é day 6ng HELDING 0K
5.Thai gian Théi khi trwéc va sau han, théi gian downslope e Wl W) LAV
6.Cuwdng do dong dién, dién ap va tbc do han % phama | @540 L 19
TACKING 04x 0554 0.7s
May c6 thé in thong sb thiét 1ap va théng sd han thyc té dé tién so sanh. Srenr DeLaY TIvE: an =
POST PURGE TI'E: 30 sec

ROTATION DIRECTION: LEFT

Toan b di¥ liéu nay dwgc cung cp cho bo phan QA dé 1am bang ching kiém tra

chat lwong méi han sau nay. WR. [GRAD] I TA1 U V] v Cmm/minl
BEGEHD  HI/LD
13 000-0%0 054/016 07.0 099

2: 090-1B0 052/016 06.8 099

Céc di¥ lieu nay c6 thé chép file vao may dé lwu, chwong trinh [4p trinh cling c6 & T Gone seh o
2 s A BN A A ~ by 7 A - > 4: Z270-365 050/016 06.7 099

thé chép sao lwu dé phong nhan vién van hanh x6a nham hoac si¢ dung sang

may han khéc cda cung cong ty.

TOTAL TIME= 0197.2s

4.7 Kiém soét chiéu dai hd quang (AVC-Arc Voltage Control hay kiém soat dién ap hé quang)

Chiéu dai hd quang (arc length) Ia khodng cach gitra dién

cwe hay kim han va bé mat chi tiét cAn han. Khe hé nay

sé x&c dinh dién ap hd quang. Dién ap hé quang con phu

thugc vao nhiéu yéu té khac nhw dong han, dién tré day r— Higher

dién, dién cwc vonfram dwoc st dung, va chiéu dai cla Arc Arc
Voltage Voltage

day mass, v.v
Trong moi trvong hop néu céac yéu td ké trén khong thay l AfG
dbi thi chiéu dai hd quang lién quan dén con sb dién ap ho Arc Cone Ttensthv Arc Cone

quang tuo’ng tng. Do do ta lay co’ s& nay dé xac dinh rang
can duy tri va kiém soéat khoang cach nay. Cone Width Cona Widti

Trong qua trinh han éng nhét la éng cé dwéng kinh va do
day 1&n thi rat kho c6 thé duy tri dién ap khong déi néu
khéng c6 thiét bi hd trg nhw AVC.

B6 diéu khién do dién ap hé quang trong qua trinh han va
cb géng bu dap cho bat ky thay ddi bang motor. Khe hé
cang nhd hon thi dién &p hd quang sé thap hon va nguoc
lai.

Tinh n&ng chi kha dung néu dau han dwoc gan phan cing
AVC

« Dau han duwoc tich hop AVC.

e Bo diéu khién duoc tich hop tham sé tir AVC.

[

ORBITEC =N
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4.8 Kiém soat giao dong han (OSC — Torch Oscillation Control)

DPbi véi 6ng day, thu’o’ng céc 6ng day trén 3 mm, véi ky thuat han TIG
thi viéc vat ong va han cd bu vat liéu phu la bat budc dé& dadm bao co
tinh. Viéc bu dap ranh vét tai hai mat cudi 6ng sé rat khé khan do bé
réng méi han Ién. Tho han ngoai viéc duy tri chiéu dai hd quang (nhw
da néi & trén) con phai di chuyén kim han qua 2 bén méi han (trai — phai).
Viéc duy tri tinh déng nhat ctia méi han 1a rat khé khan, chi c6 thé duwoc
thwe hién bdi tho han cé ky nang cao va nhiéu ndm kinh nghiém. V&i
may han quy dao dwoc trang bi OSC, su kiém soat giao dong (trai-phai)
dwoc thye hién mot cach hoan toan tw déng, giam thiéu sy can thiép t
tho han. Cac tham sb can thiét dé thiét 1ap giao dong chinh xac 1a bé
réng mdi han va téc dd hanh trinh. C6 thé ddng bd hoa gitra giao dong
va dong han.

4.9 Ky thuat han da I&p (multiple pass welding)

Ky thuat han da I&p thudng chi st dung cho éng day trén
3 mm, s dung ddu mé Open weld head

C6 hai phwong phap khac nhau cé thé dwoc ap dung dé
thwe hién han da I&p. C6 thé st dung céi nao, phu thudc
vao céc tinh néng cua thiét bi c6 sn:

1. Phuong phap dau tién |a han dang chudi hat

(hinh bén, danh sé 1). Phuong phap nay sé han nhiéu l1an,
theo 2 canh bén méi han (trai-phai). Phwong phap nay
khéng can AVC va OSC.

2. Phuwong phép tiép theo 1a sé han mét 1an duy nhat (hinh
bén, danh sb 2) nhwng phai can céc thiét bi AVC va OSC.

2 Ky thuat nay déu yéu cau phai cé ky thuat va dwoc dao
tao b&i nha san xuat. Chua k& méi ghép han dang nay
phai vat J (tao mdi ghép chi¥ U). Phai st dung thiét bj vat
J chuyén dung voi ludi cat dugc thiét ké riéng tay do day
éng.

Ky thuat vat J dwoc trinh bay & phu luc.

Node iné’w‘“ﬁ
bRﬁ High performance

orbital welding

Length of torch

N

(LT)
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4.10 Chuan bj/ Gia cdng mét cat ng trwéc khi han
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Vé&i han ndng chay (fusion welding), khdng bu vat liéu phu

Kiéu han nay dung véi dau han kin cho éng méng dudi 3
mm, nhét |a cac éng vi sinh, dwgc pham, thwe pham, bia
hay nwéc giai khat. Mat cat 6ng phai thang goc, phang,
khéng c6 bavia, hai mat cubi rap lai tot nhat |a khong c6
khe hé. Tai viing han khong cé tap chat, dau mé&, do am.
Truéc khi han thi 2 méat dng phai dwoc I&p ddng tam va cd
dinh bang cach han dinh (tack welding). Cac diém han
dinh trén cung tron chia l1am 4 diém cach nhau 90 db.
Trong qua trinh han dinh bang tay hodc béng may thi phai
thwe hién qua trinh théi khi (purge gas) bang khi bao vé
argon dé tranh bj oxy hoa bén trong méi han.

khe hé méi han
bang 0

Vé&i han co vat liéu bu (orbital welding with filler wire)

Kiéu han nay diing v&i dau han mé voi dng day cha yéu
trén 3 mm. Thwong doi véi han thd céng tlrc han tay sé
vat V nhuv hinh bén duéi.

Nhwng v&i han quy dao st dung phwong phap han TIG
khéng thé ding cach véat nay do nhiéu ly do ky thuat nhw
khe h& khong thé dap day bang han TIG orbital, nhitng
diém han dinh khéng thé loai bd, khi thdi khéng thé bao
dam, v.v.

60° -> 75°

3<t<20mm

orbital welding

SRBITEC =N

y High performance

Puwong kinh méi han dinh phai nhé hon bé rong méi
han cta méi han cubi. D& ddm bado cac mdi han dinh
sé dwoc néng chay lai trong qua trinh han sau d6 thi
tho han khéng dwoc dung vat liéu bu dé& han dinh.

Thudng cac mdi han cho cac doan éng ngan 50-100
mm c¢6 thé han dinh trwc tiép trén may, con cac méi han
cho éng dai trén 100 mm thi han dinh bang tay la diéu
bat budc. Hinh bén co ciu kep dé han tay, ddm bao
dong tam cho éng.

t < 3mm

A B it
Mit cat 6ng sai - khéng thé han

Mst cat 6ng ding - cé thé han

Viéc thiét 1ap mat cudi 6ng trong han quy dao phai
dam bao khe hé& rat nhé hoac khéng cé bat ky khe hé
tai mat chan médi ghép (root face). Céach vat J duwoc
chi dinh nhw bén dwéi.

Céc théng sb vat tuy theo do day, dwdng kinh. Viéc
vat J dwoc thuc hién trén may vat J chuyén dung két
hop véi ludi cat J theo théng sb hinh hoc yéu cau.

J-prep bevel.

W

| s |

A WT: do day
R: Ban kinh vat

W T: D6 day chan

L L: Land
= A: Goéc vat
T W: DO mé rénh




4.11 Lap trinh quy trinh han (The welding sequence)

Quy trinh han nhw sau:

iz 280 4. 5

. Théi khi trwéc Gas pre-flow time khoang 5 dén 45 giay.
. Banh hé quang HF ignition — ignition with c. 9 — 11 kV

. B4t dau han cung dau tién T 0-90°

. Han Cung 2, T 90-180°

. Han Cung 3, Tw 180-270°

. Han cung 4, Ttr 270-360° va vong qua thém 5°.
. Th&i gian chd downslope

O© oo ~NOULA, WNPE

. Théi khi két thic Gas pre-flow time khodng 5 dén 45 giay.

16

. Giai doan delay ch¢ 1énh cép day bu néu cé, kim han van chwa xoay

5. Nhirng ly do Iwa chon han quy dao- orbital welding

1.Ndng suat: Hé théng may han orbital s& thwc hién
nhanh hon va manh mé hon so véi han tay thu cong, chi
phi cling tiét kiém hon nhieu lan cho cong viéc han 6ng
inox.

2. Chat lwong: Chat lwong ctiia méi han duoc tao ra béi
hé théng may han éng cdng nghé orbital dwoc diéu chinh
b&i chwong trinh han ty déng s& mang lai két qua chét
lwong cao hon han tay. Trong tng dung nhw ban dan va
dwoc pham thi han ong cong nghé orbital 1a phwong phap
duy nhat mang lai méi han dat yéu cau cao nhét.

3. Tinh dong nhat: Ngay khi chuong trinh han duoc thiét
lap, hé thong han orbital s€ 1&p lai viéc thue hién han hang
tram moi han glong nhau. Loai bé cac 16i thwong gap nhw
sy bién ddi, thiéu nhat quan, cac 16i va khuyét tat ctia han
tay.

4. Tay nghé lao déng: Rat khé dé co thg' han chirng chi
bac cao. V&i thiét bi han orbital ban s& khéng can thg' han
c6 ky nang d&c biét. TAt ca nhirng gi ban can la tho han
da dwoc hoc co ban va tham gia mét sb khoa dao tao cla
cong ty 3N.

Hade Germatg

ORBITEC

orbital welding
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5.Han quy dao orbital dwgc str dung trong cac tng
dung ma ong (tube hodc pipe) can han khdng thé xoay
hoac vi tri dé xoay chi tiét la khong kha thi.

6. Han quy dao orbital con dwgc sw dung trong cac
trwdng hop ma noi tiép can c6 khdng gian han ché, 1am
gi&i han kich thuwéc cda thiét bi han tay cho vao. Dau
han orbital cé thé dung dé& han chum éng trong 16 hoi -
noi rat khé dé han tay véi dubc han va méi han rat khé
dé quan sét.

7.Con nhiéu ly do khéac cho sy ton tai cta thiét bi han
éng ty dong so véi han tay. Vi du nhw cac ng dung
ma kiém tra chat lwong bén trong méi han la khéng kha
thi cho tirng méi han dwoc tao.Luc d6 ban sé& chon may
han éng tw déng cong nghé orbital. Bang cach kiém tra
mot nhém cac méi han 1ay 1am mau néu dat dwoc thi
xem nhw chdp nhan dwoc. Do cac mdi han lién tiép
dwoc tao ra béi thiét bj han tw dong véi cac dau vao
tham sb giébng nhau nén sé mang lai két qua chat lwong
gidng nhau.




6. 'ng dung han quy dao

5.1 Khong gian vii tru: Nganh céng nghiép hang khéng
v tru 14 nganh céng nghiép dau tién nhan ra cac sw can
thiét cia han quy dao orbital. Cac hé théng ap suét cao
ctia mét chiéc may bay c6 thé cé hon 1.500 méi han, tt
ca dwoc ché tao ty dong vai thiét bi quy dao han orbital.
5.2 Ong 10 hoi: Lap dat va siva chira éng 10 hoi la mot
&ng dung hoan hao cho han quy dao. Dau han nhé gon c6
thé duoc kep & vi tri gitka cac hang éng trao ddi nhiét noi
mot the' han bang tay sé g&p khé khan trong viéc lam cho
méi han co tinh 13p lai vé chat lwong.

5.3 Nganh cdng nghiép thwc pham, sira va nwéc giai
khat: Cac nganh céng nghiép thwc phdm, stra va nwéc
gidi khat doi héi méi han cé do tham nhap (dd ngau) day
da déng nhat trén tat ca cac méi han. Hau hét cac hé théng
dwerng dng co lich trinh 1am sach va khir tring tai ché. Dé
tdi da hoa hiéu qua hé théng dwdng éng, cac éng phai
dwoc phéng nhéat c6 thé. Bat ky hd, ké hé, vét nit hodc
méi ndi khdng hoan hao cé thé hinh thanh mét noi dé cac
chét 16ng bén trong cac 6ng duoc gitr lai va hinh thanh khu
vue chtva vi khuan.

5.4 BPwéng 6ng hat nhan: Nganh céng nghiép hat nhan
v&i méi trudrng hoat dong khac nghiét va cac dac tinh lién
két cho méi han chét lwong cao t 1au da Gng ho han quy
dao.

5.5 Png dung xa be (Offshore): Budng éng thay lwc st
dung vat liéu cé dac tinh c6 thé bién ddi trong subt qua
trinh thay ddi nhiét véi moét chu ky han. Khép thay luc
dwoc han vai thiét bi quy dao cung cap kha nang vuot troi
vé chbéng an mon va dac tinh co hoc.

orbital welding

=N
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5.6 Cong nghiép Dworc pham: Bwdng 6ng x i dwoc
pham va cac hé théng dwéorng 6ng cung cp nudc chat
lwong cao cho cac qué trinh cha né. Piéu nay doi hdi
cac mdi han chét lwogng cao dé dam bao mét ngudn
nwéc tlr cac dng d6 khong bi & nhiém béi vi khuén, gi
ho&c chat gay 6 nhiém khac. Han Orbital dam bao méi
han tham nhap day du va khong bi qua nhiét ma néu
xuét hién c6 thé lam suy yéu kha nang chéng an mon
clia vuing han cudi cung.

5.7 Cong nghiép ban dan: Nganh coéng nghiép ban
dan doi hdi hé théng dworng dng véi bé mét bén trong
cwe ky tron phdng dé ngan chan sw tich tu cac chét ban
trén thanh éng hoac cac khép han. Ngay khi né da 16n,
sé tich tu cac hat, d &m ho&c chét gay 6 nhiém c6 thé
sinh ra va lam héng qua trinh san xuét.

5.8 Ong, phu kién, van va diéu ap: Buéng béng thay
lwe, va tat ca cac hé thdng truyén chét 1dng va khi dbt
doi héi st dung cac khép ndi éng. Hé théng Orbital
cung cap mét phwong tién dé& dam bdo nang suét cao
vé han va cai thién chat lwgng méi han. Déi khi cac 6ng
c6 thé dwoc han & vi tri van hodc than bo diéu ap. O
day dau han quy dao cung cip kha nang dé san xuét
cac méi han chét lwgng cao trong cac (rng dung kho
tiép can mdi han khi han tay.
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7. CAc thiét bi va thanh phan cta may han quy dao

N6i chung may han quy dao gdbm c6 cac phan cirng nhw 3. Bd cap cép day bu tw dong

sau: 4. B lam mat bang nuéc (tich hop hodc tach rei)
1.Ngudn han cé khad nang lap trinh dwoc, Remote diéu

khién tlr xa hoac tich hop sén & dau han

2.D4u han (Bau han kin -khéng bu va dau han mé- hé tro

cép vat liu bu).

7.1 Nguén han c6 kha nang lap trinh dwoc

Hang Orbitec cé céch tiép can rat khac so véi mot s6  MAy han va bd diéu khién co thé tich hop hodc tach
hang khéac, chang t6i da dang sw lwa chon vé ngudn han  r&i dé tiét kiém chi phi.

va bd diéu khién.

May han inverter va bé diéu khién tach roi: May han va bé diéu khién tich hop
B diéu khién tach roi

COMPACT

TieTROMIE TIGTROIMIC

May han inverter tach r&i Remote diéu khién tir xa

ode G Hade in G&Vmﬂf‘-lg \y‘; since NV/
oRrEITEC  =3IN ).

orbital welding
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B6 lam mat bang nwéc roi B& lam mat tich hogp may han 350A

\Y

=%

A
% BN

Mét hé théng dworc 1ap rap day da sé nhw hinh sau:

Hé théng han cét quy dao Orbital Welding
Hinh chup tai nha may duoc tai Binh Duong

oremec SN
bRBLE‘ High performance

orbital welding
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7.2 Pau han cho cac dwong kinh khac nhau, dung ching tay cam

Vé&i dau han kin OSK, day tiép tuc la triét ly va cach tiép can hoan toan khac cta hang Orbitec. D&i dau han OSK
c6 thiét ké rat doc dao, cum tay cdm/motor & tach rdi so véi dau han. Do d6 mét tay cam cé thé chay véi rat nhiéu
dau han véi cac size khac nhau. Y twéng nay gidp tiét kiém chi phi dang ké cho hé théng han dung nhiéu size éng
va tinh linh hoat khéng thé thy & cac nha san xuét may han khac.

DPau han kin cung cap kha néng bdo vé ving han trong

budng khi tro dworc dong kin hoan toan. Bau han nay phu

hop véi cach tng dung yéu cau dd sach hay han trong

phong sach.

e M&i OD phai c6 khuén kep (collets) riéng.

e Chi dung dau han nay cho han déi dau ( butt welding)
khéng thé han bu.

e M4t cat 6ng phai phang, 2 mét cudi 6ng khong dwoc cd
khe ho.

e Trong qué trinh han ,dau han van dirng yén, chi c6 rotor
quay quanh éng

e Dai 6ng dwoc st dung nhiéu nhat 14 OD t 3.13 dén
114.3 mm, 6ng day max 3 mm.

ORBITES =N

d High performance

orbital welding




Pau han kin Orbitec 76SW
Hinh anh chup tai nha may dugc tai Binh Dinh

Két qua han 6ng bang d4au han ki Orbi
Hinh chup tai xudng gia cong hé théng RO tai Binh Tan, TP HCM

ORBITES =N

High performance

orbital welding



Dau han két cdu me dwoc kep cd dinh ndm mot bén cla .
méi han. Trong qué trinh han, toan bd cum dubc han, day

khi xoay quanh éng. Dau han mé& danh cho size 6ng OD

tor 8-323.9 mm. Méi dau han c6 dai éng riéng. Thuong éng

c6 dd day trén 3 mm st dung dau han nay.

M6t s6 wu diém clia dau dau han mé:

e CAu trac chan chan va manh mé

e D& xtr ly

e Tuy chon st dung/khdng st dung bd cip day bu.

7.3 B6 cap day bu/vat liéu bu

Thiét bi nay kha nhd gon két ndi truc tiép véi bo diéu khién
va hau nhw khéng can sy can thiép tir tho han.
C6 2 loai 5 kg va 15 kg.

7.4 May han chum éng

Gan nhu tat ca cac kim loai va hop kim c6 thé han duorc,
nhung kich thuéc éng twong dbi bi han ché. Buong kinh
clia c6 thé han tir 12,7 mm dén 101,6 mm, do day tw 0,5
mm dén 5 mm. S& dung nhiéu nhat la 1a 19,05 mm dén
38,1 mm v&i do day tv 1,65 mm dén 3,4 mm.

Nbi hoi va bd trao ddi nhiét dwoc st dung trong nhiéu
nganh cdng nghiép khac nhau, trong dé (rng dung céng
nghiép nang nhat cé thé thay trong cac nha may cac nganh
cong nghiép héa chat hodc hoa dau va trong cac nha may
dién.

SRBITE =N
‘ORQEC‘ High performance

orbital welding
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Khong yéu cau cac khudn riéng cho tirng OD éng
nhw dau han kin, méi dau mdi han sé st dung
cho toan bod dai 6ng theo kich thwéc tiéu chuan
cla noé
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Gi&i thiéu vé hang Orbitec

AIRPORT
FRANKFURT
GERMANY

,/{ . h\ /

— it
Headquarter selia®

Orbitec dwoc thanh |ap vao ndm 1984 tai Blrc. Orbitec thiét ké, phat trién va san xuét thiét bi han quy dao, cho thué
ndi dia va cung cap thiét han trén toan thé gi¢i. Muc tiéu ctia Orbitec 1a cung cip cac san pham chét lwgng cao va

dé& st dung véi mire gia hop ly. Orbitec cung cép cac san phadm va dich vu cho cac nganh nhw: Duwgc phdm, Cong
nghé sinh hoc, Ban dan, Thuc phdm & Stra va Hang khéng v tru.

cHWEISSEN‘
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Cau chuyén thanh cdng cta hang dan dau x li nwéc (RO) tai Ireland

Nh¢& vao viéc danh gia chwong trinh phat trién cia cong ty, la
nha cung cap dan dau giai phap nuéc tinh khiét tai Ireland,
coéng ty Waterman Purification d& quyét dinh nang cao kha
nang han tinh khiét ngay tai ché cho nha may cla ho vao nam
ngodi. Nghién ctru mé rong da duoc thuc hién dé xac dinh giai
phap nao |a tét nhat, do nhu cau cla céng ty can can bang
gitra chi phi dau tw va chirc ndng. Sau vai thang nghién ctu
va so sanh cac hé théng han quy dao tw dong (orbital welding)
trén thj trwdng, Waterman da chon Orbitec. "Quyét dinh da
dwoc dwa ra d6i vai ching toi, vi may c6 nhiéu wu diém so véi
dbi tha canh tranh”.

"Chung t6i cAn mét hé thdng cé thé 1am viéc lién tuc va cho két qué ddng nhéat tao ra cac méi han sach, c6 tinh 1ap
lai ma khoéng can dao tao bd sung, ddng théi cho phép théi gian hoat dong téi da.

"Trong sb cac can nhac la nang lwc ky thuat, dé st dung, dd chac chén, do tin cay va gia ca; hé théng ctia Orbitec
da ding dau trong moi trudng hop ", GM Peter Clancy néi. Ong cho biét thém, do nhirng loi thé cia né va sy dé
dang thay thé diu han bang cach trao ddi 1an nhau ma khoéng can thay déi hé théng, do dé thei gian thu hdi vén
ngan hon so véi dy kién va d6 la khoan dau tw hop Ii. Clancy cho biét: "Viéc sao lwu va hd tro dich vu luén dwoc
dap wng cling la nhirng can nhac quan trong, méac du trwéc dé chung tdi khéng ludng trwéc né quan trong dén vay”.
Ong no6i réng Orbitec da chirng minh duwoc sw hd tre cao vé cung cap hau mai va dao tao.

Ké t khi van hanh hé théng c6 cac mdi han éng, cong ty
Waterman da dat két qua ty 1& dat méi han 100%, b4t chap cac
tiéu chuan kiém tra cao. "Sy hé tro ma ching t6i nhan dwoc
trong qué trinh d&o tao va tai liéu chi la bwéc dau tién, ban than
chét lwong may mai la dang tin cay. Clancy cho biét: "Chang toi
chac chan khéng c6 phan nan nao va khéng ngan ngai khi gioi
thiéu nha cung cap t&¢i nhirtng ngudi dung khac". V&i ba nhan
vién da duwoc Orbitec cung cip chirng nhan day da hién dang
st dung hé théng han cho cac dw an 1&n, sy tw tin gior day con
gia tri hon so véi loi ich tiét kiém va nang suat ma ho nhan duorc.

Waterman Purification da phat trién trong suét muwoi tdm ndm qua dé tré thanh mot doanh nghiép tri gia hang triéu
euro v&i mét lwong khach hang I&n toan la nhivng coéng ty cé cb phiéu blue-chip. Céng ty dwoc thanh Iap tr ndm
1986 da dan dau thj truong nwdc tinh khiét cho duwoc phdm, véi déi ngli 25 nhan vién. Sau nay da sap nhap voi
coéng ty BWT — Best Water Technology Group - Ao, van hanh duéi tén méi 1a CHRIST-Waterman. Ngoai cac hoat
dong ndi dia tai Ireland, cong ty phuc vu thj tred'ng Anh véi sy hgp tac cla céng ty anh em la CHRIST-Kennicott Ltd
c6 tru s& tai Wolverhampton, Anh quéc.
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PHU LUC: BANG TRA PUONG KINH NGOAI ONG TIEU CHUAN

DIN ISO inch = D finch
(DIN 11850) (EN ISO 1127) | (ASME BPE 1997) Ll hchi
317 0.125
5,00 0.236
/4" 5,35 0.250
& 8,00 0.315
3/8" 2,53 0.375
8 10,00 0.394
10,2 10,20 0.402
12,00 0.472
2 12,70 0.500
0 13,00 0.512
13,5 3,50 0.531
5,88 0.625
6,00 0.630
172 17,20 0.677
15.00 0.709
15 19,00 0.748
3/4" 19,05 0.750
20,00 0.787
21,3 21,30 0.839
22,00 0.866
20 23,00 0.906
e 25,40 1.000
26,9 26,90 1.059
28,00 1.102
25 29,00 L4
30,00 1.181
33.7 33,70 1.327
32 35,00 .378
1872 38,10 .500
40,00 1.575
0 41.00 T614
42.4 42,40 1.669
44,50 752
48,3 48,30 .02
27 50,80 2.000
51,00 2.008
52,00 2.047
50 53,00 2.087
54,00 2.126
60,3 60,30 2.374
20/2" 63,50 2.500
65 70,00 2.756
76,1 76,10 2.996
3 76,20 3.000
80 85,00 3.346
88,9 88,90 3.500
4" 101,60 4.000
100 104,00 4.094
108,00 4.252
114,3 114,30 4.500
Jotid 127,00 5.000
125 129.00 5.079
139,7 139,70 5.500
(o3 152,40 6.000
150 154,00 6.063
165,10 6.500
168,3 168,30 6.626
177,80 7.000
190,50 7.500
200 204,00 8.031
219,1 219,10 8.626

Standard collets available from stock for enclosed OSK weld heads.

Non-Standard length are available on request.

m,j& n Eld""‘“ N't{f
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Tam quan trong cta Vat J trong han éng quy dao

Vat “J” dwoc dé cap 1a moét lwa chon ti wu cho khau chuén bi mat
cudi 6ng v&i phrong phap han éng theo céng nghé han TIG, ¢6 bu
vat liéu, han da I&p va la dang han quy dao (orbital welding). Quay
lai n&m 1973, Phong thi nghiém québc gia — ORNL (USA) xuét ban
mot béo céo vé hé théng han TIG quy dao dwoc ho phat trién cho
hé théng dwérng 6ng hat nhan duwdng kinh ngoai OD tir 3 dén 6
inch. Trong bao c&o nay ORNL miéu t& cac nd lwc khong thanh
cobng clta ho d& han méi ndi tiéu chuén vat V (30 va 37,5 d6) st
dung may han TIG quy dao dwoc co khi héa. Véi vat V, ho khéng

thé dat dwoc méi han ddng nhat va dd ngau hoan toan véi 16p chan méi han (root pass), dic biét 1a han éng vi tri
5G.

Nhirng nd lwc nay da tao ra kiéu vat méi la vat J, kiéu vat nay da
ching minh la c6 kha ndng dién day céac 1&p, véi han TIG qu§ dao
sé it kho khan dat duwoc ( so voi kiéu vat V) va sé it Iop dién day
hon ( so vé&i kiéu han vat V).Nhwng nhirng gi trong bao céo nay, chi
dinh céc thong sb vat J doi hdi phai canh chinh véi duwdng kinh trong
(ID) gan nhw phai hoan hao da tao ra mét thir thach, tén nhiéu thei
o -‘L—mm:"'m gian va chi phi d& c6 thé thuc hién.

Diéu nay da dé lai nhirng &n twong khong tét va rao can vé phwong phap nay. Nhuwng sy that da thay ddi.  Nganh
cobng nghiép gia cong ché tao da trdi qua mot chang duwdng dai da tao ra mot loat cac dung cu, may méc, co cau
kep ID va OD, vét va tién mat c6 gia thanh hop ly, than thién nguwdi dung va c6 kha nang di dong. Nhirng dung cu
nay co thé tao ra méi vat chi¥ J chi con 20 gidy (Tinh ca thdi gian ga dat dng chinh xéac).

Gi¢r day cac cong ty nhw EH Wachs, Tri Tool, Orbitalum, ESCO, H & S, Steelmax, Hydratight, MTI va cac céng ty
khac da ché tao mét loat cAc thiét bj gia cong va co ciu ga dng di ddng c6 thé doa, khoét, vat va tién mat éng voi
tbc do, hiéu qua va tinh 1ap lai cao. M&t vat J nhw [a mat hoan thién trén may tién, néu quay lai ndm 1973 chi c6 thé
c6 tai cac co s& dwoc trang bi hién dai. Néu mat cubi 6ng dwoc gia cdng va ga dat véi cac thiét bi tai chd nhu nay
thi kiéu vat J chac chan dwoc chip nhan.

Van dé vé vat J va han TIG quy dao.

Khéng c6 gi ma thuat véi ki thuat han quy dao. Van dé 1a nguwoi han bi gidi han béi anh hwéng ctia qué trinh han
va trong lwc trén viing han. Chia khoa cla sy khac biét gitba cac han phwong phap thd cong (ca han TIG va han
que - SMAW) va han quy dao |a chu ky cong tac (duty cycle) va kha nang 1ap lai ciia mdi han. Han tha céng théng
thweorng c6 chu ky 1a 25% mét ngay. Con han quy dao 1a 70-80%. Chu ky nay la thdi gian hd quang chay thyc — “Arc
on”.

Dé dat chat lwong c6 tinh 13p lai ter m(')‘i han nay dén mdi han khac, 1a nhé ¢6 nhirng tinh nang tiéu qhuén bén trong
dau han da chtre nang va bd nguon dieu khién. Mot trong nhirng tinh nang quan trong la tw dong kiém soat dién ap
ho quang (AVC). Trong han ong, dién ap ho quang (Iién‘quan tryee tiep den chieu dai ho quang) phl],thuéc vao dong
han, d6 on dinh ho quang va do dong tam cda ong. Chieu dai ho quang anh hwéng dén do ngau moi han, chieu dai

ho quang qua I&n thi ngau it va qua ngan thi tao ra dd ngau kém. Khoang céch gitra dién cuwc va éng nén gitr khong
déi dé tranh bi dap tat trong viing han. Pay ciing 1a muc dich ma tinh nang AVC bao dam.

ORBITES =N
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M6t the han c6 tay nghé rat cao cé kha nang tan dung dwoc méi ghép vat
V v6i hé thdng han 6ng quy dao ma AVC c6 thé tat trong subt qué trinh
chu ky han (tréi lai véi vat J- khéng can tho tay nghé cao, han dé hon).
Nhwng néu khéng cé tinh ndng nay thi chiéu dai hd quang trong suét qué
trinh han phai dwoc theo ddi lién tuc va diéu chinh béi tho han (diéu khién
qua bd tay cdm dau han) — Gibng nhu tho han tay phai lam nhw cdm dubc
han tay. Khéng c6 diéu khién AVC, ty 1& dat yéu cau véi han c6 bl sé gidm
dang ké.

Véi mbi han vat J, ngay khi hd quang dwoc méi va diém tham chiéu duoc thiét 1ap, bd diéu khién AVC duoc &n
khép. Viéc quan li cia ngwdi han trong toan béd chu ky han bay gi¢ tap trung dinh tam cda dién cwce trén dwdng han
(trong subt qué trinh han ciy chan — root pass) va dam bao rang trong subt qua trinh cac & p dién day, téc d6 va do
giao dong déu la tdi wu dé bao ddm nung chay déu cac canh bén méi han.

Vi du han éng sau: OD éng 61 x day 4 mm, vat liéu P265GH (ST 37)

Bevelling J-prep angel . a/ Prep Angle = 10°
. R/ Radius = 2

X1/ Length of land 2 mm max.
Thickness between 1,5— 1,8 mm

Céac mdi han khéac:

R

Node iné’w‘“ﬁ
bRﬁ High performance
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PHU LUC: SO SANH TiNH KINH TE GIIPA HAN THU CONG VA HAN QUY PAO TU DONG

CHI PHi HANG NAM
Chi phi tra lwong tho han
Lwong trung binh the han: $20.00 mét gi&r

D s gi& 1am viéc mot ndm: 2,080 (40 gid/ tudn x 52 tuan/nam) $41,6000.00

Céc chi phi tra gép vao lvong thg han

2) Chi phi an sinh xa héi - FICA @ 6.2 percent $2,579.20

3) Baohiémyté| @ 1.45 percent $603.20
Thué that nghiép - FUTA

4 (0.26 %, v6i murc tran méi ngudi 1a $56.00 mot nam) $56.00

5) Bao hiém that nghiép - SUI/SUTA $748.80

(toy bdo hiém tirng khu vic)
Chi phi co ban cho lao déng hang nam: $ 45,587.20

Cac chi phi lao déng tryec tiép

Tat ca phép tinh nay dwa trén sé ngay lao déng la 260 ngay/ 1 ndm, dwa trén chi phi co ban, khéng phai lvong

cla lao déng.

7) Chi phi nghi 1& quéc gia: 10 ngay mét nam $ 1,600.00
8) Chi phi nghi phé: 10 ngay mét nam, Trung binh nghi phép 7 ngay/nam $ 1,600.00
9) nghi 6m, nghi kham, thai ky, nghi phép quan sw, bau ct, v.v. $1,120.00
10) Bé&o hiém y té (trung binh $120 mét thang/lao dong) $1,440.00

Chi phi nhan cong da tang Ién: $ 51,347.20
Cac chi phiquan li chung lao déng gian tiép . )
Rat kho de thiet Iap mot con so chinh xac cho cac chi phi nay, nhung dieu quan trong |a phai dwa ra mot so gia tri
dé co6 dworc gia tri chi phi nhan vién cudi cung hgp ly. Lay mét con s wéc tinh $ 20 moi tuan cho méi nhéan vién,
do dé chi phi hang nam 1a $ 1,000
11)  Chi phi lwong hwu, v.v..
12)  Hé tro gido duc cao hon.
13)  Bé&o hiém bdi thwéng cho ngudi lao déng
14)  bao hiém trach nhiém phap ly. $ 1,000.00
15)  Cé&c bao hiém dwoc yéu ciu khéc.
16)  Chi phi van hanh nha may/ quy md dau ngudi.
17)  Chi phi bao tri nha may/ dau nguoi.
Chi phi nhan cong da tang Ién: $ 52,347.20
Cac chi phi quan li chung lao déng gian tiép
Rat kho tinh phi chinh xac, con s6 sau la wéc tinh.
18) Chi phi quan li va gidm sét.
19)  Chi phi c& nhan, phong ban nhan s, tuyén dung.
20) Chi phi dao tao.
21)  Chi phi thiét bi can thiét cho méi ngudi.

$ 1,000.00

Chi phi nhan céng da tang 1én: $ 53,347.20

Node iné’w‘“ﬁ
bRﬁ High performance

orbital welding



29

Cac chi phi van hanh khac

22)
23)
24)
25)

Chi phi Kiém soéat chat lwong bd sung.
Ch! ph[ hang |01, ph,e Ileu\, lam Ial\. o . $1,000.00
Chi phi quan hé khach hang, hoan tra san pham.
Chi phi lién quan dén viéc khach hang s dung san pham 16i.
Chi phi nhan céng da tang 1én: $ 54,347.20

Hiéu qua nang suét lao déng cuatho han

Day la van dé gop phan vao yéu té chi phi cao nhat ctia nhan vién, khi so sanh véi viéc mua va st dung hé théng
han tw dong. Khéng cé nhan vién nao lam viéc véi 100% kha nang trong tam gid 1am viéc. C6 rat nhiéu yéu té tac
dong dén tho han nhw mét mai, kiém tra, cac van dé ca nhan v.v. Do d6 ngwdi chd lao déng chi can nhan duoc
75% n&ng suét clia nguwdi lao dong da 1a rat thanh cong. Vi thé chi phi that sy phai bd ra dé hoan thanh hay van
hanh hiéu qua tang lén 1/0.75 = 1,33 lan.

Tirc 14 téng chi phi cudi cuing phai tra |a: 54,347.2 x 1,33 = $ 72.000!

orbital welding

“RBITEC =N

Hé théng xu ly nudc RO duge han bén}; may han quy dao Orbitec
Hinh chup tir nha may dugc tai Hai Duong

d High performance
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PHU LUC: BANG CAC TIEU CHUAN CHAP NHAN MOI HAN ONG

Fig. M)-8.4-1 Acceptable and Unacceptable Weld Profiles for Tube Welds

15% T,, max.

[for<4in. (100 mm) 0.D.]

L.D. 1.D.
a) (a) Acceptable

(b) Misalignment (Mismatch)

10% Tw ma)j 10% Tw max.
1.D. 1.D.
(c) O.D. Concavity (d) I.D. Concavity (Suckback)

f 0.015in. (0.38 mm) max.

'\
ANy
1.D. Unacceptable .D. :f

_ 10% Tw max.
(e) Lack of Penetration (f) Convexity

Fig. MJ)-8.4-4 Acceptable and Unacceptable Weld Bead Width and Meander

T o :
V Acceptable when narrowest o CD %
Ny, part of weld bead 2 50%
v _ ) of widest part of weld bead Acceptable
V Straight, uniform
\’ weld bead i
w Unacceptable when narrowest >75% <25%
: part of weld bead < 50% of
widest part of weld bead Unacceptable

oremec SN
bkﬁ High performance
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PHU LUC: TIEU CHUAN CHAP NHAN MUC BIEN POI NHIET BEN TRONG MOI HAN INOX

Céc tiéu chuan truc quan cia ASME BPE déi véi cac mbi han quy dao dwoc phat trién dé ddm bao rang cac méi
han khoéng hinh thanh cac bé mét c6 thé 1am ting sw phat trién cla vi sinh vat gay 6 nhiém cho hé théng dwéong
6ng. Vi dy, mot mdi han khéng ngéu sé tao khe nivt noi ma vi khuan cé thé phat trién va thoat khéi duoc trong qua
trinh 1am sach. Bén trong 6ng (ID) 16m ho&c léch duwéng han cé thé gay can tré dong chay va sé kho lam sach.

Chu dau tw va nha thau phai quyét dinh trudc khi cong viéc bat dau vé mdc chdp nhan bién déi nhiét bén trong
cac méi han orbital tir biéu d& mau theo chudn AWS D18.2 vé sy thay ddi mau cla méi han va ving bj anh huwéng
b&i nhiét d6 do qué trinh oxy héa - do viéc xdng khi bao vé kém (poor purging) trong suét qua trinh han (hinh
duéi). Diéu nay lam gidm kha nang chéng an mon cda hé théng. B4t ky mdi han 16i khéng dwoc phéat hién sé dan
dén lay nhiém trong hé théng dwéorng 6ng.

SAMPLE NUMBERS

e e
Argon Purge 12ppm Vol. 0, Content Argon Purge 60ppm Vol. 0, Content . Argon Purge 70ppm Vol. 0, Content
A E | |
Argon Purge 200ppm Vol. 0, Content Argon Purge 250ppm Vol. 0, Content Argon Purge 500ppm Vol. 0, Content

Khi ngudi tho han da dwoc cap chirng chi bat dau ca lam viéc, ngudi dé két ndi may han véi so dd éng da dinh
trwéc. Tho han sé xac dinh size dng hodc size khép néi (fitting) hodc cac thanh phan khac dwoc han véi nhau.
Sau d6 lwa chon dau han phu hop, 18p cac khudn kep twong tng (collets) vao dau han, loai kim han va chiéu dai
kim chinh xéac. Tiép d6 tho han hiéu chuan dau han quay khi két néi véi ngudn han. Ngudn khi cap argon phai la
ngudn khi dwoc cap chirng nhan, cép khi cho dau han dé bao vé bén ngoai (OD) méi han cling nhw bao vé bén
trong (ID) dwong han.

Khi str dung khi argon bom vao thi luong khi phai ¢ du thoi gian dé lam sach éng hoan toan khong con khong
khi. Khi han véi dwong 6ng I&n hoac tiét dién dai thi rat can thiét phai tinh toan thoi gian dé xéng khi.

Hade ™ Germaty

ORBITES =N
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CONG THUC TiNH TOAN THO'I GIAN THOI KHi BEN TRONG ONG

i nap chin nap chin

thong

khi ra
khi
argon
vao
Y —

So dd xéng khi bao vé mdi han

Th&i gian théi khi bao vé bén trong éng tinh theo phat sé la T = V1/V2

V1: Thé tich dwong 6ng can xong khi Argon: V1= chiéu dai 6ng (cm) x 3.14 x r2 (cm)
V2: Lwu lwgng khi argon xdng vao bén trong 6ng (cm3/phut) .
DPbi don vi lwu lwong khi argon sang cm3/phit: V2= lit/phat x 1000

Vi du: M4t bao 1au dé xéng khi cho duwéng 6ng dai 3 mét, dwerng kinh 100 mm va lwu lweng khi argon x6ng vao la
9l/phat?

R=10/2 =5 (cm)
V1= 300 x 3,14 x 52 = 23550 (cm”3)
V2= 9 x 1000 = 9000 (cm3/phut)

Thoi gian x6ng khi dé& khir hét oxy bén trong: T = V1/V2=2,61 phit=156,6 giay.
Lam tron dén sé cao nhét 1a 160 giay.

e Sau khi hoan thanh xéng khi argon day oxy ra ngoai thi phai gidm luu lvong argon dén con s6 mong
muédn. Khong két thic qué trinh xéng khi.

e Viéc xdng khi ciing phai duroc thuc hién trong qué trinh han dinh (tack welding) — véi éng nhé trong duroc
phdm thi han trwéc 4 diém trén éng.

e Dé luyén tap co thé bt déu bang luu long khi 14 -18 lit/ phat, sau khi han hoan thanh thi gidm xuéng con

4-5 lit/phit.
m,j& n @W“’ﬁ
A
. ITE
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PHU LUC: CHUNG CHi HAN QUY PAO

Huynh Van Xuyen

has successfully completed a course of instruction for:

Automatic Welding System Operation

AT os provided by Orbitec GmbH
/ ,5\‘\55,_53‘?_;"0). ._
s SN
370 31r\iz)
\ NRTT: 1)

Ho Chi Minh, 18.12.2017
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PHU LUC: BANG TRA CHIEU DAI BIEN CUC (KIM HAN TIG)

WELD HEAD OSK 13 OSK 21 OSK 38 OSK 53 OSK 76 OSK 115

Tube OD @ Tungsten length

mm | inch mm | inch | mm inch mm inch mm inch mm inch mm inch

1

317 | 0125 | 14 |0551| 26 1.024 | 40 | 1575

6.00 | 12 |0.472] 25 | 0984 | 39 | 1.535

6.35 12 (0472 25 | o984 |39 | 1535 |53 | 2.087

8.00 | 11 |0433| 24 | 0945 | 38 | 1.49 | 53 | 2.087

9.53 | 10 |0394] 23 | 0906 | 37 | 1.457 | 52 | 2047 | 62 | 2.441 | 82 3.228
10.00 | 10 |0.392| 23 | 0906 | 37 | 1.457 | 52 | 2.047 | 62 | 2.441 | 82 3.228
10.20 | 10 |0392] 22 | o866 | 36 | 1.417 |51 | 2008 | &1 | 2402 | 8 3.189
| 12.00 | 0.472 | 9 [0.354| 22 | 0866 | 36 | 1417 | 51 | 2.008 | 61 | 2.402 | 8] [ 3.189
12.70 | 0500 | 9 [0354] 21 0827 | 35 | 1.378 | 50 | 1.968 | 60 | 2.362 | 80 3.150
13.00 | 0.512 21 0827 | 35 | 1378 |50 | 1968 | 60 | 2.362 | 80 3.150
13.50 | 0.531 21 0827 | 35 | 1378 | 50 | 1968 | 60 | 2.362 | 80 3.150
15.88 | 0.625 20 | 0787 | 34 | 1339 | 49 | 1929 | 59 | 2323 | 79 3.110
16.00 | 0.630 | [ 20 | o787 |34 | 1339 |49 | 1.929 | 59 | 2.323 | 79 3.110
17.20 | 0.677 19 | 0748 | 33 | 1299 |48 | 1.890 | 58 | 2.283 | 78 | 3.071
18.00 | 0.709 18 | 0709 | 32 | 1260 | 47 | 1.850 | 57 | 2244 | 77 3.031
19.00 | 0.748 17 | 0669 | 31 | 1220 | 46 | 1.811 | 56 | 2205 | 76 2.992
19.05 | 0.750 17 | 0669 | 31 | 1220 | 46 | 1811 | 56 | 2205 | 76 2.992
20.00 | 0.787 17 | 0669 | 31 | 1220 | 46 | 1811 | 56 | 2205 | 76 2.992
21.30 | 0.839 16 0630 | 30 | 1181 | 45 | 1772 | 55 | 2.165 | 75 2953
22.00 | 0.866 20| 1081 |45 1772 |55 | 2165 | 75 2.953
23.00 | 0.906 20 | 1.142 | 44| 1732 | 54 | 2.126 | 74 2913
25.40 | 1.000 28 | 1102 | 43 | 1693 | 53 | 2087 | 73 2.874
26.90 | 1.059 27 | 1063 | 42 | 1.654 | 52 | 2047 | 72 2.835
28.00 | 1.102 27 | 1063 | 42 | 1.654 | 52 | 2.047 | 72 | 2.835 |
29.00 | 1.142 26 | 1.024 | 41| 1614 | 51 | 2008 | 71 2.795
30.00 | 1.181 26 | 1024 | 41 | 1.614 | 51 | 2008 | 71 2.795
33.70 | 1.327 24 | 0945 |39 | 1.535 | 49 | 1929 | &9 2717
35.00 | 1.378 23 0.906 38 | 1.496 48 1.890 68 2.677
38.10 | 1.500 21 | 0827 | 36 | 1.417 | 46 | 1.811 | 66 2.598
40.00 | 1.575 36 | 1417 [ 46 | 1811 | 66 2.598
41.00 @ 1.614 35 | 1.378 | 45 | 1772 | &5 2.559
42.40 | 1.669 34 | 1339 |44 | 1732 | o4 2.520
44.50 | 1.752 33 | 1299 | 43 | 1693 | &3 2.480
48.30 | 1.902 31 | 1.220 | 41 | 1.614 | 61 2.402
50.80 | 2.000 30 | 1181 | 40 | 1575 | &0 2.362
51.00 | 2.008 80 | 1181 |40 | 1575 | 60 | 2.362
52.00 | 2.047 30 | 1.181 [ 40 | 1575 | &0 2.362
53.00 @ 2.087 29 | 1.142 | 39 | 1535 | 59 2.323
54.00 | 2.126 39 | 1535 | 59 2.323
60.30 | 2.374 35 | 1378 | 55 2.165
63.50 | 2.500 34 | 1339 | 54 | 2126
70.00 | 2.756 31| 1220 |5 2.008
76.10 | 2.996 27 | 1063 | 47 1.850
76.20 | 3.000 27 | 1.063 | 47 1.850
85.00 | 3.346 43 1.693
88.90 | 3.500 | | il . I L | . ‘ ] 41 | 1614
101.60 | 4.000 I )| [ 35 1.378
104.00 | 4.094 34 1.339
108.00 | 4.252 32 1.260
114.30 | 4.500 28 17102

Tungsten lengths for:

open-frame weld heads OSW 40: 20-35mm | 0.787“-1.378"
open-frame weld heads OSW 80 — 170, OSZ 325: 35— 50mm | 1.378“-1.968"
tube-to-tube-sheet weld heads RBK 16, RBK 20: 35— 46mm | 1.378”-1.811"

Non-Standard length are available on request.
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PHU LUC: BANG TRA CHIEU DAl HO QUANG VA LUU LWONG KHi ARGON

Bang tra chiéu dai hé quang (arc length) hay con goi la khe hé hé quang (arc gap)

Chiéu day 6ng Khe hé& kim han va mat ng
0.5mm -1.0 mm 0.8 mm
1.25 mm -2.0 mm 1.3 mm
2.25mm -3.9mm 1.8 mm
V&i han bu 2.5mm—-3.5mm

Bang tra lwu lwong khivao dau han (may han)

Welding head Gas quantity Welding head Gas quantity
OSK-9-500 4 -6 L/min OSK-115W 14 - 18 L/min
0SK-21/25 CIG 6 — 8 L/min OSK-115 G/IGW 14 — 18 Limin
OSK-38 CIG 10 — 12 L/min OSW-40 6 — 8 L/min
OSK-40 W 10 — 12 L/min OSW-80-170 8 - 10 L/min
OSK-53 G/IGW 12 — 16 L/min 0sz 8 - 10 L/min
OSK-65 W 12 - 16 L/min RBK-16/20 6 - 10 L/min

depending on nozzle fitted
OSK-76 G/IGW 14 — 18 L/min TURN 300 6 — 10 L/min

depending on nozzle fitted

Amd& -..\E\Cow ! HAade 6”’““"‘3’ Vé; since NVV
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Weld Procedure, Welders and Equipment
Certified Prior to Start of Job. WPS, PQR,

Yes WOPQ to ASME Sect. IX BPVC.
Verify correct welding power supply
Yes and weld head, weld head calibration,
tube clamp inserts, electrodes, etc.
v - No Repair it, call
Yes Is equipment working properly? | »{ technician, or return
3 R to factory
Do all materials conform to specifications? N
Yes Tubing, fittings, cleaned and faced? ad Get proper materials and
Electrode type, gas purity, purge set-up? <4— material certifications.
Yes Opening Coupon

—»

Coupon Weld. Make Sample Test
Welds using cleaned and faced
coupons of same alloy, material heat
and dimensions to be welded.

v

Examine Coupon on OD for weld bead
appearance, joint contamination, joint
soundness, surface oxidation,
discoloration, pitting, cracking, defects
of fit-up and workmanship. Brush OD
with stainless steel wire brush.

v

Inspect ID surface with a

borescope for penetration, bead

A

Record Weld No. on
ISO Drawing

7

Etch weld info
onto pipe

Yes

No
Is weld acceptable?

Determine
and fix
cause of
problem

*

Repair or
cut out
previous
welds.

Begin Production

Record in Borescope
Log if inspected

Determine || concavity, bead variation, and w
elding - Bench or
and fix oxidation to BPE MJ6. Field wemﬂ_ Brush t
cause of ¥ after welding Maintain Weld Log
problem for all welds
A Enter required information in
coupon log. T
No Verify
y Y85 | First sample weld is ;’gr;‘z‘:rtggo'
oeld onsite work sample. flowrates, ‘:rt\;tgfrtsro\irft
acceptable? Documer&t all variables. [y 1p pressure, fr
Identify and save all and 0, or arter a
coupons. content g:;:-:engp% \I:er
source

Weld Inspection
100% Visual of OD
surface of all welds. ID
borescope inspection of
20% minimum. If
complete spool piece is
inspectable all welds on
spoolpiece may be
completed prior to
inspection.

orbital welding

High performance

Figure 6. Flow chart for orbital welding/inspection/documentation of stainless steel welds.




37

PHU LUC: CAC LOI HAY XAY RA VA CACH KHAC PHUC

qué yéu

STT Tinh trang Nguyén nhan Céch khac phuc
01 | Khéng ngau Khe h& éng quéa Ién Can chinh 2 mat éng
Dong dién yéu (ampere) Tang dong Ién (8%)
Han dinh khdng dung Kiém tra lai qué trinh
han dinh
02 | Méi han bén ngoai bj Idm | Khong thdi khi argon bén trong ho&c théi Tang lwu lwgng khi

argon bén trong éng

Dong han qua manh

Giam dong han (8%)

Error 11 (ARC VOLTAGE
ERROR)

ngam trong viing han

03 | Méi han bén trong bi I8m | Ap lwc bén trong 6ng qué cao do thdi khi Giadm lwu lwgng khi
manh argon bén trong éng
04 | Mbi han bén trong bi chay | Néng dd oxy bén trong van con quéa cao Tang th&i gian va lwu
den trong qua trinh han, khéng thdi khi hoac thdi | lwgng thdi khi dé& ndng
khi yéu do oxy vé ngudng yéu
cau cla ng dung cuy thé
05 | Man hinh bao 13i: L&i Error | Binh khi argon khong mé& hoac khong con | i&m tra binh khi argon
03 (LOW GAS ERROR 1) | M
Ong dan khi khéng két ndi véi may han Kiém tra day khi va céng
‘ , két nbi
06 | Man hinh bao 15 : L&i Khe hé ho quang qua thap — dién cuc bi Piéu chinh lai khe hé

theo bang tra & trén

Khe h& ho quang qua cao — gay nung chay
tao 16 trong vat liéu

Diéu chinh lai khe h&
theo bang tra & trén

Thiét lap trong may vé gi¢i han dién ap
min/max sai sot

Kiém tra lai c6 thay déi
hay bdm nham giéi han
dién &p khéng.

orbital welding
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Fronius www.fronius.com
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http://m.engineeringnews.co.za/article/automatic-welding-solution-installed-2004-06-18/rep_id:4433
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Henon, B.K. Orbital welding in compliance with the new ASME Bioprocessing Equipment (BPE) 1997

Standard. Pharmaceutical Engineering, Vol. 19 No.1, January/February, 1999ASTM/ ASME

7. AWS D18.1/D18.2 Specification for welding of austenitic stainless steel tube and pipe in sanitary (hygienic)
applications 1999 American Welding Society,550 N.W. LeJeune Road, Miami, FL 33126
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