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v6i muc dich 1am tai li€u gidng day cho gido vién va hoc sinh, sinh
vién nén cic ngudn thong tin c6 thé dugc tham khao.

Tai liéu phai do trudng Cao dang nghé Cong nghiép Ha
NOi in an va phat hanh.
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LOI GIOI THIEU

Trong nh{ing nim qua, day nghé da c¢é nhiing budc ti€n vugt bac ca
vé s0 lugng va chat luong, nham thuc hién nhiém vu dao tao ngudn nhan
luc kY thudt truc ti€p ddp Ung nhu cau xa h0i. Cung v&i su phat tri€n cla
khoa hoc cong nghé trén thé gidi, linh vuc cO khi ché tao néi chung va
nganh Han 3 Viét Nam néi riéng di c6 nhitng budc phit tri€n dang k€.

Chuong trinh khung quOc gia nghé han da dugc xiy dung trén cO sO
phan tich ngh&, phan kY thudt nghé duoc két cau theo cdc modun. D€ tao
diéu ki€n thudn 10i cho cic c0 s& day nghé trong qua trinh thuc hién, viéc
bién soan gido trinh kY thudt nghé theo theo cdc mddun dio tao nghé 1a
cap thiét hién nay.

M6 dun 21: Quy trinh han 1a md dun dao tao nghé dugc bién soan theo
hinh th{c tich hgp 1y thuy€&t va thuc hanh. Trong qué trinh thuc hi€n, nhém
bién soan di tham khdo nhi€u tai li€u cong nghé han trong va ngoai nudc,
k€t hgp vGi kinh nghi€m trong thuc t€ sdn xudt.

Mac dau c6 rat nhi€u c6 gang, nhung khong tranh khdi nhitng khi€m
khuyét, rdt mong nhén dugc su déng gép y ki€n cla dbc gid d€ gido trinh
dugc hoan thién hon.

Xin chéan thanh cam on!

Ha NOI, ngay..... thdng....ndm ...
Tham gia bi€n soan gido trinh
1. Pham Xuin HOng — ChU

bién
2. Pham Huy Hoang
3. b0 Tién Hung
4. Duong Thanh Hung
5. Nguyén Thj Van Anh



MON HOC QUY TRINH HAN

Mai sO mon hoc: MH21.
ThGi gian mon hoc: 75 gid; (Ly thuyét: 30 gi®; Thuc hanh: 41 gi0, ki€m
tra: 4 giQ)

I. VI TRi TINH, CHAT CUA MON HOC:
- Vi tri: M6 dun nay dugc b0 trf sau cdc moén hoc MHO7- MH12 va
dudgc bo tri sau hodc song song vGi cac md dun MP13 — MD19
- Tinh chét clla mo dun: LA mén hoc chuyén nganh bat budc.

II. MUC TIEU CUA MON HOC:
- Liét ké day du th( tu cac budc thuc hién mot quy trinh han.
- Boc thanh thao céc quy trinh han.
- Phan biét dugc céc quy trinh han.
- Thiét 1ap dugc quy trinh han.
- Tuén thU ding quy dinh, quy pham theo tiéu chudn.
- Rén luyén tdc phong 1am viéc nghiém tic, ti my, can than, chinh x4c.

III. NOI DUNG MON HOC:
1. NOi dung tOng qudt va phan phdi thOi gian:
Thoi gian
Téng Ly Thuc | Ki€ém
So Tén chuong muc s6 | thuyét hﬁnP Bai tra
TT - tap (LT
hoac
TH)
I | Gidi thi€u chung v€ quy trinh| 8 8
han (WPS)
Dinh nghia 1 1

Y nghia cla quy trinh 1
han
Cac budc trong mbt quy = 6 6
trinh han

II | GiGi thi€u chung vé bdo cdo quy
trinh han (PQR)




Thoi gian
Téng Ly Thuc | Kiém
S Tén chuone muc s6 | thuyét | hanh Bai tra
TT g me tap (LT
hoac
TH)
Dinh nghia vé bdo cdo 1 1
quy trinh han
Y nghia cUa bdo cdo quy | 1
trinh han
Cé4c budc trong mOt bdo
) . X 6 6
cdo quy trinh han
Il | HuGng dan doc quy trinh han
(WPS) 33 10 22 1
Quy trinh han theo tiéu
chudn AWS. 16 > i
Quy trinh han theo tiéu
chudn ASME 17 : 1 :
IV | Hu6ng dan doc quy trinh han
' 24 4 19 1
(PQR)
B4o cédo quy trinh han
theo tiéu chudn AWS. 12 2 10
Bdo cdo quy trinh han
2 12 2 1
theo ti€éu chuan ASME. ?
V | Ki€ém tra két thiic 2 2
Cong 75 30 41 4
2. NOi dung chi tiét:
Chuong 1: GiGi thiéu chung vé quy trinh han
Muc tiéu:
- Hiéu dudc khéi niém vé quy trinh han
- Biét dugc cic y nghia cUa quy trinh han.
- Trinh bay dugc c4c thong sO kY thudt vé quy trinh han (WPS)
- Hiéu biét dugc cic budc trong mOt quy trinh han.
- Tuén thU cdc quy dinh, quy pham trong mOt quy trinh trinh han.
NOi dung:
1. Dinh nghia vé& quy trinh han Thoi gian: 1 gi0
2.Y nghia cla quy trinh han ThOi gian: 1 gi0

3. Cac budc trong mOt quy trinh han Thoi gian: 6 gi0



Chuong 2: GiGi thiéu chung vé bio cido quy trinh han
Muc tiéu:
- Hiéu dudc khai niém v€ bdo cdo quy trinh han
Biét dugc cic y nghia cla bdo cdo quy trinh han.
Trinh bay dugc céc thong s kY thudt vé€ bio cdo quy trinh han (PQR)
Hiéu biét dugc cic budc trong mOt bio cdo quy trinh han.
Tuan thU céc quy dinh, quy pham trong mOt bdo cdo quy trinh trinh

han.
NOi dung:
1. Dinh nghia vé& b4o cdo quy trinh han ThOi gian: 1 gid
2. Y nghia cUa bdo cdo quy trinh han Thoi gian: 1 gi0
3. C4c budc trong mOt bdo cdo quy trinh han Thoi gian: 6 gi0
Chuong 3: Huéng dan doc quy trinh han (WPS)
Muc tiéu:

- Poc dugc quy trinh han 3G(SMAW) theo tiéu chudn AWS D1.1
- POoc dugc quy trinh han 4G(FCAW) theo tiéu chuan AWS D1.1
- Tuéan thU c4c quy dinh quy pham trong tiéu chudn.

- Rén luyén tinh can than, ti my, chinh x4c.

NOi dung:

1. Quy trinh han theo tiéu chudn AWS. Thoi gian: 16 gi®
1.1 Quy trinh han 3G(SMAW)
1.2 Quy trinh han 4G(FCAW)

2. Quy trinh han theo tiéu chudn ASME Thoi gian: 17 gi0
2.1 Quy trinh han 3G(SMAW)
2.2 Quy trinh han 4G(FCAW)
2.3 Quy trinh han 6G(GTAW+SMAW)

Chuong 4: Huéng dan doc bio cio quy trinh han (PQR)
Muc tiéu:
- Poc dugc quy trinh han 3G(SMAW) theo tiéu chudn ASME
- Poc dugc quy trinh han 4G(FCAW) theo tiéu chudn ASME
- Poc dugc quy trinh hain 6G(GTAW+SMAW) theo tiéu chuan ASME
- Tuén thU céc quy dinh quy pham trong tiéu chudn.
- Rén luyén tinh can than, ti my, chinh x4c.
NOi dung:
1. B4o cdo quy trinh han theo tiéu chudn AWS. ThOi gian: 12 gi&
1.1 B4o cdo quy trinh han 3G(SMAW)
1.2 Béo cdo quy trinh han 4G(FCAW)
2. B4o c4o quy trinh han theo tiéu chudn ASME Thoi gian: 12 gi&
2.1 Bdo cdo quy trinh han 3G(SMAW)
2.2 Béo cao quy trinh han 4G(FCAW)
2.3 Bdo cdo quy trinh han 6G(GTAW+SMAW)



IV. PIEU KIEN THU'C HIEN CHUONG TRINH:
1. Vat liéu:
2. DUng cU va trang thiét bi:
- May chiéu Projector.
- May vi tinh.
3. Hoc liéu:
- Slide.
- Quy trinh mau.
- Gi4o trinh v& quy trinh han.
- Tai liéu tham khdo.
4. NguOn luc khdc:
- Phong hoc chuyén mon.
- Xudng thuc hanh han,
- Phong thi nghi€m ki€m tra chat Ilugng moi han.

V. PHUONG PHAP VA NOI DUNG PANH GIA:
1. Kién thUc:
Bang phuong phap ki€m tra trac nghiém tu ludn, sinh vién can dat cic
yéu cau sau:
- Hiéu dugc tUng budc thuc hién trong quy trinh han va bdo cdo quy
trinh han.
- Hi€u dugc chi ti€t vé vat liéu, vi trf han trong quy trinh han va bdo
cdo quy trinh han.
- Gidi thich dugc cic thong sO trong quy trinh va bdo cdo quy trinh
han. 11111
2. Ky nding:
Danh gid kY nidng vé cla sinh vién thdng qua c4c bai tap thuc hanh dat
cdc yéu cau sau:
- DPoc thanh thao quy trinh ding trinh tU theo tiéu chudn clla AWS,
ASME 4p dung vao cong vi€c thuc té.
- DPoc thanh thao bdo c4o quy trinh ding trinh ty theo tiéu chudn cUa
AWS, ASME 4p dung vio cong vi€c thuc t€.
3. Thdi db:
Panh gi4 trong qua trinh hoc tap dat cdc yéu cau sau:
- Chudn bi day du vat liéu va dung cu .
- Tham gia day dU thdi lugng mon hoc.
- Cén than, ti mi, chinh x4c trong cdng viéc.

VI. HUONG DAN CHUONG TRINH:
1. Pham vi dp dung chuong trinh:



Moén hoc quy trinh han dugc st dung d€ gidng day cho trinh d6 Cao

dang nghé, Trung cap nghé.

2. Hu6ng dan mot s6 di€m chinh vé phuong phdp giang day mon hoc:

- Khi gidng day c6 gang st dung cdc hOc cu truc quan, may tinh, mdy
chi€u d€ md td mOt cich ti mi, chinh xdc cic budc thuc hién mot
quy trinh han. Khi hudng dan thuc hanh can st dung cic quy trinh
mau, gido vién phdi bam sét hO trg sinh vién v€ céc thao tic cO ban.

3. Nhing trong tam chuOng trinh can chii y:

- Khi thuc hi€én moén hQc gido vién phdi st dung nhi€u tai li€u, theo céc
tiéu chudn khac nhau hién dang dugc sU dung nhi€u trong nudc va
trén thé gidi.

4. Tai liéu can tham khdo:::
[1]. TS. Nguyén Plc Thang, “Pam bdo chat lugng han”, Nha xudt
ban Khoa hoc va kY thuat, 2009.
[2]. Truong Cong Dat- Ky thuat han-NXBKHKT-1977.
[3]. Nguyén Vin Thong- Cong nghé han thép va hgp kim khé han —
KHKT-2005.
[4]. Ngo6 Lé Thong- Cong nghé han dién néng chdy (Tap 1 cO s6 ly
thuy&t) -
NXBGD-2004.
[5]. Trung tdm dao tao va chuy€n giao cong nghé Viét — Plc,
“Chuong trinh dao tao Chuyén gia han qubc t€”, 2006.
[6]. Metal and How to weld them - the James F.Lincoln Arc Welding
Foundation (USA) — 1990.
[7]. The Procedure Handbook of Arc Welding — the Lincoln Electric
Company (USA) by Richart S.Sabo — 1995.
[8]. Welding science & Technology — Volume 1 — American Welding
Society (AWS) by 2006.
[9]. ASME Section IX, “Welding and Brazing Qualifications”,
American Societyt mechanical Engineer”, 2007.
[10]. AWS DI.1, “Welding Structure Steel”, American Welding
Society, 2008
[11]. The Welding Institute (TWI), “Welding Inspection”, Training and
Examination Services.
[12]. Cac trang web: www.aws.org
WWW.asme.org



http://www.aws.org.vn/
http://www.asme.org/

Bai 1. GIOT THIEU CHUNG VE WPS - PQR

Céc dU 4n , cdc cong trinh LILAMA qudn 1y chat lugng phai duogc
thuc hién cdng vi€c han dat chat Iugng cao va dap Ung dudc cic yéu cau
dat ra, di€u nay dugc thuc hién bang cach 18p cic quy trinh han ( WPS ) va
b4o c4o quy trinh han (PQR) theo cac hudng dan cla chl dau tu va cla
khach hang va quy pham tiéu chudn nham thda man cic yéu cau cla khich
hang.

NOi dung k¥ thudt cUa ddc tinh va cic thong sO kY thudt cla quy
trinh han va bdo cdo quy trinh han ( WPS/ PQR ).

1. CAC QUY PHAM VA TIEU CHUAN LIEN QUAN
Tai li€u nay 1ap ra quy trinh quan 1y chat lugng han & cic du 4n:
Lap quy trinh han ( Welding Procedure Specification Test )
Lap béo céo cdc quy trinh han ( Procedure Qualification Record _ PQR ) .
Quy trinh nay xdc dinh céc tiéu chudn chung vé yéu cau kY thuat
Su chdp nhan cla cic quy trinh han ( WPS)
Céc bdo céo quy trinh han ( PQR)
0 ASME section II, Part C .
0 ASME section VIII, Div.1
0 ASME section VIII, Div.2



ASME section I
ASME B 31.1
ASME B 31.3
ASME B 314
ASME section IX
API 650

API 1104

BS 5500

AWS

AWSD 1.1
ISO

O OO0 O O0OO0OO0OO0OO0Oo0OOo

2. Quy trinh han ( WPS — Welding Procedure Specification )
Quy trinh han dugc 1ap ra bdi k¥ su han sau khi nghién cUu céc tiéu
chudn quy pham, cic yéu cau kY thudt cla du 4n.

Quy trinh han ( WPS ) phdi cung cap chi tiét, cic thong sO kY thudt co
ban d€ thuc hién mOt nguyén cong han va phadi bao gbm tat ca cic thong
tin thich hgp vé cdng viéc han.

QUY TRINH HAN CO CAC THONG TIN
+ Cac thong tin chung

o

o O O O

Tén cOng ty

Mai s0 cUa quy trinh han ( WPS No )

Lan stra d0i ( Revision No. )

Bédo cdo quy trinh han ( Supporting PQR No. )

Phuong phép cong nghé han( Welding Process ) : SMAW/
GMAW/ GTAW/ SAW

Phuong phdp han: Tay, cO khi, tu dOng, bdn tu ddng (Type:
Manual, Mechanical, Automatic, Semi — Auto ) .

Ngay thdng nim 1ap quy trinh han

Nguoi lap

Quy pham dp dung ( Applicable code: ASME section IX, AWS
D 1.1, API 1104, ISO)

+ M®i ghép ( Joint )

O O O O

Thiét k&€ mobi ghép : Han gdp mép / Han géc

C6 dém 16t hay khong?

VAt liéu dém 16t 1a gi ?

Chi ti€t cla mOi ghép : Géc vt mép, chi€u diy cla mép sang
phanh, khodng céch khe hé.

Chi ti€t cla mOi han : SO 18p han, chi€u cao mOi han, sO
duOng han & 16p han phU bé mat, han mOt bén hay han hai
bén.

+ Kim loai co' ban ( kim loai gbc )



+ Kim loai han
Tiéu chudn theo AWS ( SFA No )
Loai theo AWS No
SO F . No theo AWS hodc theo ASME section II Part C (F No)
S6 A .No
Kich c¢& cUa kim loai han
Kim loai di€n day
Pham vi chi€u day cUa kim loai han
Mobi han gidp mOi
MOGi han géc
Phan loai thuc han
o Caéc thong tin khic
+ Vi tri han
o Vi tri v&i mOi han gidp mép
o Hudng han : han tU trén xuOng hay han t&r dudi 1én
o Vi trf v3i mOi han géc
+ Gia nhiét so bo
o Nhiét d0 gia nhiét
o Nhiét dd gilra cic 1Gp han
o Duy tri sU gia nhiét
+ Nhiét luy€n sau khi han
o Pham vi nhiét luyén
o Thai gian nhiét luyén
o C4c thong tin khac
+ Khi bdo vé
o Khibdo vé
o Ham Iugng cUa khi bdo vé
o Luu lugng cung cap khi ( Lit / Phiit )
o Dém khi phia d0i dién
+ Cac thong sO ch€& dd dong dién han
o Dong dién han AC hay DC
o Ki€u dau dién cuc : Pau cuc thudn hay cuc nghich
o Pham vi dién dp han
o Pham vi dién thé han
0
0

O O O 0O oo o o oo

DPién cuc Vonfram: Kich c¢@ va loai
Phuong phdp di chuy€n dién cuc khi han GMAW

o TO6c d0 cap diy han

+ Cac di€éu kién ky thuat

o Dich chuyén di€n cuc han : Di chuyén ngang hay di chuyén
doc

o Kich c& cla chup phan phdi khi

o Phuong phdp 1am sach mOi ghép va Iam sach gilta cac 18p han



O O O 0O o o

Bién phép diu phia d0i di€n

Khodng cich tlr dau bét han dén vat han
Han mOt 1&p hay nhi€u 18p cho mbi phia
SO dién cuc kim loai han , que han

T6c d6 han

Céc thong sO khic

+ Bang cac thong s6 clia quy trinh han

g;:: Welding Filler Mg?; CurrenAtm . Volts g;‘%:;i Heat input
No. | Process | Class || - Polarity | “ 0% | (V) iy | (Ka/mm)
1
nd
3rd

Ghi chi : Céc phuong phéap cong nghé han .

Phuong phdp cdng nghé han dugc dinh nghia trong ISO 857 va ma sO

tra c(tu cUa chiing khi bi€u thi ky hi€u dudc cho trong ISO 4063 , hodc

trong AWS .
o 111- Han h6 quang tay que han c6 thuGc boc
o 121- Han hd quang dién cuc kim loai dudi 16p thuGc — SAW
o 131- Han hO quang dién cuc kim loai trong moi truOng khi tro

-MIG

135- Han ho di€n cuc kim loai trong moi truGng khi hoat tinh
- MAG

136- Han h6 quang day kim 10ai c6 16i thudc - FCAW

141- Han hd quang dié cuc Vonfram trong moi truOng khi tro -
TIG

3. Bao cao quy trinh han ( PQR)

Bdo cdo quy trinh han 12 mOt ban ghi cdc d{t kién han da dung d€ han

mOt mau th( nghiém quy trinh. PQR 12 mOt ban ghi chép cic tham bién
da duoc ghi lai trong qud trinh han cdc mau th(t. PQR ciing bao gOm céc
cac k€t qua th( nghiém cUa cdc mau th(, cdc tham bi€n ghi 1ai thuOng
r0i vao mOt khodng nho céc tham bi€n hi€n hanh sé st dung trong han
san xudt .

NOi dung clla WPS/ PQR hoan chinh sé cung cap tai li€u vé tat ca

cdc tham bi€n thi€t y&u va khi can.
+ Cac thong tin chung




O O O O ©

Tén coOng ty

Mi sO quy trinh han ( WPS No )

Lan sUra doi

Bdao cédo quy trinh han ( Supporting PQR No )

Phuong phdp cong nghé han: SMAW/GMAW/GTAW/SAW
(Welding Process )

Phuong phdp han : Tay, cO khi, tU dOng, ban tu ddng (Type:
Manual, Mechanical, Automatic, Semi — Auto ).

Ngay thang nim 1ap quy trinh han

Nguoi lap

Quy pham ap dung ( Applicable code : ASME section IX, AWS
D 1.1, APT 1104, ISO)

+ M®i ghép ( Joint )

O O O O

o

Thi€t k&€ mOi ghép : Han gdp mép / Han géc

C6 dém 16t hay khong

Vat lidu dem 16t 1 gi ?

Chi ti€t clla mOi ghép : Géc vat m€p , chiéu day clla mép sang
phanh , khodng khe hG .

Chi ti€t clla mOi han : sO 16p han , chi€u cao moi han , sO
duOng han G 16p han phU bé mat , hain mOt bén hay han hai
bén .

Cac thong tin khac

+ Kim loai co ban ( kim loai gdc )
+ Kim loai han

O O O O 0o o o oo

o

Tiéu chuan theo AWS (SFA No)
Loai theo AWS No

SO F . No theo AWS hodc theo ASME section II Part C (F No)
SO A . No

Kich c@ cUa kim loai han

Kim loai di€én day

Pham vi chi€u day cUa kim loai han
MOi han gidp mOi

Mo6i han géc

Phan loai thuc han

Cac thong tin khac

+ Vi tri han

0]
o
0]

Vi trf véi mOi han gidp mép
Hudéng han : han tU trén xuOng hay han tUr dudi 1én
Vi tri vGi mOi han géc

+ Gia nhiét so bo

o
o

Nhiét d0 gia nhiét
Nhiét d0 gilra céc 18p han



o

Duy tri sU gia nhiét

+ Nhié€t luy€n sau khi han

o
o
o

Pham vi nhiét luyén
Thoi gian nhiét luyén
C4c thong tin khac

+ Khi bdo vé

0]
0]
o
0]

Khi bdo vé

Ham Iugng cUa khi bdo vé

Luu lugng cung cap khi ( Lit / Phiit )
Pém khi phia dGi di€n

+ Cac thong sO ché& do dong dién han

o

O O O O o

o

Dong dién han AC hay DC

Ki€u dau dién cuc : Dau cuc thudn hay cuc nghich
Pham vi dién 4p han

Pham vi dién thé han

DPién cuc Vonfram : Kich c@ va loai

Phuong phdp di chuy€n dién cuc khi han GMAW
T6c d6 cap day han

+ Cac di€u kién ky thuat

o

O O O 0O o o oo

Dich chuy&n dién cuc han : Di chuyén ngang hay di chuyén
doc

Kich c& cUa chup phan phOi khi

Phuong phép 1am sach mOi ghép va 1am sach gilta cdc 16p han
Bién phép lam sach phia d0i dién

Khodng cich tUr dau bét han dén vat han

Han mOt 16p hay nhi€u 18p cho mOi phia

SO dién cuc kim loai han, que han

Tbc d0 han

Céc thong sO khac

+ Bang céac thong s6 cla quy trinh han:

g;;i Welding Filler M];t‘al Currer;t Volts g;t;edl Heat input
Process 1a. i mpe A\ ) KJ/mm
No. Class (mm) Polarity (A) V) (cm/min) ( )
1St
2nd

3rd




+ B4o cdo k€t qua thtr nghiém

o

O O OO0 OO0 oo oo o o

Th{ nghiém kéo

Th(r udn : Th ubn chan , udn mat hodc udn canh

Th( d0 dai va dap

Céc th( nghiém khdc

C4c thong tin

Ho va tén cUa ngudi thg han quy trinh , mi sO cUa thg han
HO va tén cUa ngudi gidm st k€t qua thr nghiém co tinh
SO bdo cdo cUa phong thi nghi€m

Tiéu chudn 4p dung céc thlr nghiém cla mau th( quy trinh han
Tén cong ty

Ngay thing ndm

Ngudi Iap bdo cdo

Ngu0i phé duyét

CO quan chUng ki€n va phé duyét



Bai 2. NHAN DANG VAT LIEU HAN

1. Cac quy pham va tiéu chudn vé diy han theo tiéu chudn
ASME va AWS
AWS Spec. ASME Loai dién cuc han
Spec.

Dién cuc han thép Cacbon cho phuong phap
AS.1 SFA 5.1 han SMAW.

Que han phu diung d€ han thép Cacbon, thép
AS5.2 SFA 5.2 | hop kim cho cdc phuong phdp han bang nhién

1i€u khi.

Dién cuc han Nhom va hgp kim Nhom cho
A3 SFAS.3 phuOng phip han SMAW.

Dién cuc han thép khong ri cho phuOng phap
AS5.4 SFA 5.4 han SMAW.

Dién cuc han thép hop kim thdp cho phuong
AS.5 SFA 5.5 phép han SMAW.

DPién cuc han dbng va hgp kim dOng cho
A6 SFA 5.6 phuOng phap han SMAW.

DPi€én cuc han dong va hgp kim dOng cho
AST SEA 5.7 phuong phap han GMAW, GTAW, PAW...
A5.8 SEA 5.8 K\ll’l’l lf\)al dieén day suU dung cho phuoOng phap

han dOng.

Pién cuc han thép khong ri cho phuong phap
A9 SFA 5.9 han GMAW, GTAW, PAW...

Dién cuc han nhdom va hQp kim nhdm cho
AS.10 SEAS.10 phuOng phap han GMAW, GTAW, PAW...




AWS Spec. ASME Loai dién cuc han
Spec.

bién cuc han Nikel va hgp kim Nikel cho
AS11 SFA .11 phuong phap han SMAW.
A5.12 SEA 5.12 Dl?n c\:l_,l‘c YOlfram gu édl,lng cho cic phuong

phap han hO quang va cat.

Dién cuc han Nikel va hgp kim Nikel cho
AS.14 SFAS.14 phuong phiap han GMAW, GTAW, PAW...
A5.15 SFA 5.15 | Dién cuc han Gang.

Dién cuc han Titan va hgp kim Titan cho
AS.16 SEA5.16 phuOng phap han GMAW, GTAW, PAW...

Dién cuc va chat trg dung han thép Cacbon st
AS17 SEAS.17 dung cho phuOng phap han SAW.

Dién cuc han thép Cacbon cho phuGng phép
AS.18 SFAS.18 han GTAW, GMAW, PAW....

Dién cuc han thép Cacbon cho phuGng phdp
A5.20 SFA 5.20 han FCAW.

Dién cuc 16i thuOc¢ han thép khong ri st dung
A3.22 SFA5.22 cho phuong phap han FCAW va GTAW.

Dién cuc va chat tr@ dung han thép hgp kim
A3.23 SFA 5.23 thap s dung cho phuong phap han SAW.

Dién cuc han Zr va hgp kim Zr cho phuOng
AS.24 SFA 5.24 phap han GMAW, GTAW, PAW...

Dién cuc han thép Cacbon va thép hgp kim sUr
A3:25 SFA5.25 dung cho phuong phdp han dién xi.

Dién cuc han thép Cacbon va thép hgp kim sUr
AS.26 SFA 5.26 dung cho phuong phdp han dién khi.

Dién cuc han thép hgp kim thap cho phuong
AS.28 SFA 5.28 phdp han GMAW, GTAW, PAW...
A5.99 SEA 5.29 bién cuc han thép hgp kim thap cho phuOng

phdp han FCAW.

2. Cac thong sO ky thudt vé day han, que han
2.1 Ky hi€u que han thép cacbon cho phuong phap han SMAW
Cau triic ky hi€u que han nhu sau : AWS AS.1

E
(1)

X
)

XX

(4)

E : (Electrode) Chi dién cuc ( Que han).
(2) : C6 hai ch sO ( 60 ) hodc (70 ) 1a chi gGi han bén kéo t0i thi€u
cUa kim loai que han ( kim loai dap ). Pay 1a don vi do Ung sudt ding ph&




bi€n & MY c6 thé quy dGi sang hé khic nhu sau : 1 Ksi = 6,9.10° Pa= 6.9
MPa = 0.73 KG/ mm®.
(3) : C6 mOt chlr s ( chivi tri mOi han trong khong gian )

- SO 1 : Han & moi vi tri trong khong gian.

- SO 2 : Han bang va han ngang.

- SO 4 : Han & mOi vi tri, han dlng tU trén xulng.

( 4) : Dung d€ chi loai vO boc que han, loai dong dién, cuc tinh,

hiéu sudt dap ...

2.2 Ky hiéu que han thép hop kim thap cho phuong phap hain SMAW

Céch ky hi€éu que han theo tiéu chudn AWS AS5.5 ciing tuong tU nhu
& tiéu chudn AWS.5.1 Bat dau bang ch(t E d€ chi day 14 que han hd quang
tay , hai sO ti€p theo trong day 4 ch(t s6 ( hodc 3 sO ti€p theo trong diy 5
ch(r s0 ) bi€u thi gidi han bén kéo t0i thi€u cua kim loai mOi han ( don vi
ciing 12 ksi ); ch(r sO th(r 3 trong day 4 chi{t s6 ( hodc chit s6 th(r 4 trong diy
5 chit s6 ) diing d€ chi cdc vi tri han cho phép. TG hgp 2 chit s6 culi trong
ky hi€u ( cdc ch(r sO th(r 3 va th(r 4 trong day 4 ch{r s6, hodc ch{f sO th(r 4
va th( 5 trong ddy 5 chif sO ) 1a yéu cau vé loai dong dién, cuc tinh, loai
vO thudc ... So v&i AWS AS5.1, trong tiéu chudn nay & phan cudi ciing cé
th€ c6 cac ky tu' Al,...B1, bi€u thi ham lugng trung binh cla cic nguyén t0
hop kim c6 trong kim loai dap .

Cdu triic ky hi€u que han nhU sau : AWS A5.5
E XXX XX XXX
(H @ ) (4)
E : (Electrode) Chidién cuc ( Que han).

(2) : Chi g&i han bén kéo t0i thi€u cla kim loai que han

(3) : Chi vi trf han va cuUc tinh, loai thudc boc....

(4) : mOt hodc nhiéu chif cdi, chi % t6i thi€u cUa cdc nguyén t0 hgp

kim trong que han (xem bang)



Ky C Mn Si Ni Cr Mo
hiéu
Al - - - - - 0,5
B1 - - - - 0,5 0,5
B2L 0,05 - - - 1,25 0,5
B2 - - - - 1,25 0,5
B3L 0,05 - - - 2,25 1
B3 - - - - 2,25 1
B4L 0,05 - - - 2 0,5
B5 - - - - 0,5 1
C1 - - - 2,5 - -
C2 - - - 3,25 - -
C3 - - - 1 0,15 0,35
Dl - 1,25-1,75 - - - 0,25 -
D2 - 1,65 -2 - - - 0,45
G(**) - 1 0,8 0,5 0,3 0,25 -
0,45
0,2

2.3 Ky hiéu que han thép khong gi cho phuong phap han SMAW:
AWS AS54 E XXX XX -XXX
@ O
Trong do :

E (Electrode) : Pién cuc.

(1) — GOm 3 chit s6 : Chi thi thanh phan hod hoc kim loai han két
tinh

(2) — MOt hodc nhiéu ch{f cdi chi thi sU thay d0i thanh phan hod hoc
cO bdn

L : Hagm I66ing corban thadp
Lb: Theam vago nguyean tod Coban, gialm hagm 166ing
Carbon
M, : Theam vago nguyean tod Molyden, gialm hagm 166ing
Carbon

(3) SO chi thi vi trf han, loai thudc boc va dong di€n han
15: ThuOc boc c6 chlra da voi
16 :  Thubc c6 chlta d4 vdi hodc Titan, dong AC hodc DCEN
( DC -) hoac DCEP (DC +)

Bang - Yéu c@u co'tinh cUa kim lo@i mOi han theo AWS A5.4



Phan loai G6ihanbénkéo | PO gidn dai % | Nhi€t luyén
(min )
Ksi MPa

E 209 100 690 15 Khong
E 219 90 620 15 Khong
E 240 100 690 15 Khong
E 307 85 590 30 Khong
E 308 80 550 35 Khong
E 308 H 80 550 35 Khong
E 308 L 75 520 35 Khong
E 308 Mo 80 550 35 Khong
E 308 MoL 75 520 35 Khong
E 309 80 550 30 Khong
E 309 L 75 520 30 Khong
E 309 Cb 80 550 30 Khong
E 309 Mo 80 550 30 Khong
E 310 80 550 30 Khong
E310H 90 620 10 Khong
E 310 Cb 80 550 25 Khong
E 310 Mo 80 550 30 Khong
E 312 95 660 22 Khong
E 316 75 520 30 Khong
E316 H 75 520 30 Khong
E316 L 70 490 30 Khong
E 317 80 550 30 Khong
E317L 75 520 30 Khong
E 318 80 550 25 Khong
E 320 80 550 30 Khong
E320LR 75 520 30 Khong
E 330 75 520 25 Khong
E 330 H 90 620 10 Khong
E 347 75 520 30 Khong
E 349 100 690 25 Khong
E 410 65 450 20 a

E 410NiMo 110 760 15 b

E 430 65 450 20 c

E 502 60 420 20 a

E 505 60 420 20 a

E 630 135 930 7 d

E 16 -8 -2 80 550 35 Khong
E 7Cr 60 420 20 a




2.4 Ky hiéu diy han thép cacbon cho phuong phap han GTAW-GMAW
Theo hé thOng tiéu chudn AWS ky hiéu diy han thép cdc bon thong
dung nhu sau
ER XX S-X

D @ G @

(1) —ER : Ky hiéu dién cuc que han phu .
(2) - DO bén kéo tOi thi€u (Ksi )
(3) - S : Solid (156i dac)

2.5 Ky hiéu day han thép cacbon cho phuong phiap han FCAW
Day han 16i thuOc c¢6 c8u triic nhU sau theo tiéu chudn -AWS
E X X T-X

1 2 G @

(1) : D6 bén kéo tOi thi€u Ksi
(2) : Chi thi vi tri han Ung dung
O : Chi thi vi tri han : Han bang (Flat) vad Han ngang
(Horizontal)
P : Tat cd cdc vi tri
(3) : T : Tubular — Loai dién cuc dang Ong 16i thubc
(4) : SO chi thi loai khi bdo vé con sO 1 dén 10 1a khi C0,bdo vé
G : SO chi thj loai khi bdo vé theo Nha thau + ChU dau tu

2.6 Ky hiéu thuéc han, day han thép cacbon cho phuong phip han
SAW
a. Ky hiéu thudc han:
F X X X
(1 2) 3)@)
(1) - F (Flux) : Thu®c¢ han.
(2) - PO bén kéo tOi thiéu.
(3) - Chi ra di€u kién nhiét luyén.
A - As Welding : NhU sau khi han.
P - PWHT (Post Weld Heat Treatment) : Yéu cau nhiét
luyén sau khi han.
(4) : SO chi thi minium khi th( impact test (ThU va dap).

2 Khéng yéu cau.
0 o e 0°F (- 18°C)

2 - 20°F (- 29°C)
A - 40°F (- 18°C)

S T - 50°F (- 18°C)



B L - 60°F (- 18°C)
B - 80°F (- 18°C)
b. Day han —~AWS-ASME:
E X XX K
(H@ 3 @
(1)- E (Electrode) : Dién cuc han

(2) - Ch{t c4c chi ham lugng Mangan
Low Mn (Mangan thap)
M Medium Mn (Mangan
trung binh)
Hoo High Mn ((Mangan cao)

(3) : - SO chi ham lu’dng Carbon (phan van)
(4) : - K (killed) : N€u c6, chi thi rang thép day han dugc kh( Silicon

3. Cac nhém vat liéu theo tiéu chudn ASME.

o
. 2 | vatliéu
Loai vat g | tiéu bidu .
Stt lieu 'S (Spec. No Dang san pham Ghi chu
(Type of Z gy (Product Form) (Notes)
Materials) CZD va Type
& or Grade)
1 Carbon P1 | A36, A53, | Dang tam, dam, Thép Cacbon
Steels A106, |thanh dinh hinh, dang
A283, | Ong.
A333.
Alloy Steels A335-P1, | Dang Thép cén, thép
9%Cr>= 0.5% A335-P2, | dic, dang tam, dang )
2 P3 | A213-T2, | 6ng. Thili”;l‘qp
A204-A,
A209-T1
Alloy Steels A199- | Dang thép dic, dang Thép hop
%Cr>=1.25% T11, |tdm, dam, thanh dinh kim
Al182, hinh, dang thép can,
A335- | dang Ong.
3 P4 P,
A335-
P12,
A333-4
4 | Low Alloy P5SA A199- | Dang thép dic, linh Thép hop
Steels T21, | ki€n ndi dudng Ong, kim thap




o¥
. A < Vat liéu
Loai vat = | tieubidu .
St lieu 'S (Spec. No Dang san pham Ghi chu
(Type of Z gy (Product Form) (Notes)
Materials) (z: va Type
o or Grade)
A199- | dang thép can, dang
T22, |Ong.
A213-
T21,
A213-
T22,
A335-
P21,
A335-P22
P5B | A199-T5, | Dang thép duc, linh Thép hQp
A199-T9, | kién ndi dudng Ong, kim thap
A213-P5, | dang thép can, dang
A335-P5, 6ng.
A335-P91
P5C A182- | Dang tam, dang thép Thép hop
F3V, | cédn, Dang thép dic. kim thap
A336-
F3V,
A508-3V,
A487,
A451-3V
A182- | Dang thép cén, thép Thép hop
F6a, dic, dang tam, dang | kim cao Mac-
A182- | Ong. ten-xit , trong
High Alloy Féb, dé ham
5 Steels P6 A217- luQng
Martensitic CAlS5, Cacbon kha
A240- cao
S41500, (dd clmg, @0
A268- chOng mai
TP410 mon cao).
6 | High Alloy P7 A182- | Dang thép cén, thép Thép hop
Steels F430, dic, dang tam, dang | kim cao Ferit,
Ferritic A240- | Ong. trong d6 ham
4108, luong Cr kha
A268- cao va it




=¥
. A < Vat liéu
Loai vat = | tieubidu .
St lieu 'S (Spec. No Dang san pham Ghi chu
(Type of Z gy (Product Form) (Notes)
Materials) (z: va Type
g or Grade)
TP405, Cacbon.
A268-
TP430,
A268-
TP430Ti
A213- | Dang Ong va linh
High Alloy TP304, kié\n lién quan dén
Steels A213- dUdng Ong, dang Thép khong ri
.. TP304L, | dam, thanh dinh hinh, , N
7 Austenitic P8 n (chua Cr va
. A213- | dang tam. :
(Stainless Ni cao)
Steels) TP316,
A213-
TP316L
P9A | A182-FR, | Dang thép cén, thép
A203-A, | dic, dang tam, dang
A203-B, | 6ng va linh ki€n lién
A234- | quan dén dudng Ong.
WPR,
A333-7
2 Nikel Alloy | P9B | A333-3, | Dang thép c,:én, thép Thép hop
Steels A334-3, | dic, dang Ong valinh | kim Niken
A203-D, |kién lién quan dén
A203-F, | duGng Ong.
A350-
LF3
POC A352- | Dang thép duc.
LC4
9 Cr-Ni-Mo P10H A479- | Dang thép can, thép Thép hQp
Alloy Steels $32550, | dic, dang tdm, dang | kim Cr-Ni-
(%Cr >18%) A351- | dam, thanh dinh hinh, Mo
CESMN, | dang Ong va linh (trong d6 ham
A351- | kién lién quan dén lugng Cr rat
CD4MCu, | duGng Ong, hién nay cao)
A240- | nhom thép nay duQc
S32950, | sU dung rOng rai
A789, | trong cdng nghé ché




Loai vat
liéu
(Type of
Materials)

Stt

5 A A

< Vat lieu

§ tiéu bi€u Dang sdn phdm
Z (SPCC' No (Product Form)
° va Type

E or Grade)

Ghi chua
(Notes)

A790, |tao cic loai bOn bé
A815 | dac biét(16t mat
trong).

Bai 3. HUONG DAN POC QUY TRINH HAN (WPS) THEO TIEU

CHUAN AWS

1. Quy trinh 3G (SMAW).

LILAMA TECHNICAL & TECHNOLOGY

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh

District,
Dong Nai Province, Vietnam.

Tel: 0084 613 558 259 Fax: 0084 613 558 711
E-mail: lilamattc2@hcm.vnn.vnn Website:

www.lilamattc2.edu.vn
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JOINT DETAILS

JOINT DESIGN "
USED: S Y
I S VA
Backing: N N
Backing material: 2 3.240.5
Root Opening: 1.5+ 0.5 mm

Root Face: 60°

Groove Angle: N/A

Back Gouging:

BASE METALS:

Material Group1l to Groupl

Specification:
Type or Grade:
Thickness range

(plate):
Diameter(pipe):

JIS G3101Grade SS400
Groove: 3.0mm to 28mm
Groove: OD > 600mm

FILLER METALS:

AWS AWS A 5.1
Specification: E 7016
AWS 1
Classification: 4

A No.:

F No.:

Trade name: Lincoln /| Kobelco | Huyndai
SHIELDING:

Gas: N/A
Percent N/A
Composition: N/A

Flow rate: N/A

Gas cup Size: N/A

Electrode — Flux:

PREHEAT:

Preheat Temperature:
Interpass Temperature:

Min. 25°C
Max. 250°C

Preheat Maintenance method: NJ/A

POST WELD HEAT TREATMENT:

Temperature range:

N/A




Time range:

N/A

POSITION:

Position of Groove: 3G
Position of Fillet: F,H,V
Weding Progression(Up/Down): NJA
ELECTRICAL

CHARACTERISTICS: N/A
Transfer Mode(GMAW): DCEP
Current: N/A
Other: N/A
Tungsten Electrode(GTAW):
TECHNIQUE:

Travel speed: SEE TABLE

Stringer or Weave Bead:
Multi-pass or Single Pass:
Number of Electrodes:
Peening:

Interpass Cleaning:

Contact tube to work distance:

Stringer and Weaving
Multi-Pass

1

N/A

Grinding and Brushing
N/A

WELDING PROCEDURE

Filler Metal Current Trav
Weldin el
\I/:e(le? g Di Polarit | A Volts | Spe | Heat input
Nyo Proces | Class 'a. oarl rgpe( V) ed (KJ/mm)
min)
13t SMAW | E701 | 26 |DCEP |65—-90| 20- |60—-| 0.8-2.0
6 26 105
2nd SMAW | E701 3.2 DCEP | 65 -95 22 - 60- | 0.8-2.0
6 28 100
3 SMAW | E701 3.2 DCEP | 65 —-95 22 - 60- | 0.8-2.0
6 28 100
40 | SMAW E7601 3.2 | DCEP|65-95| 22- | 60- | 0.8—2.0




and
over

28 100
E701| 26 |DCEP |65-90| 20- |60-| 0.8-2.0
6 26 105

2. Quy trinh 4G (SMAW+FCAW).

LILAMA TECHNICAL & TECHNOLOGY

Add: Km 32 National Road 51, Long Thanh

Tel: 0084 613 558 259 Fax: 0084 613 558 711
Website:

COLLEGE 2

District,
Dong Nai Province, Vietnam.

E-mail: lilamattc2@hcm.vnn.vn

www.lilamattc2.edu.vn
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WPS No:
Supporting PQR
No:

Welding Process:

LILAMA 2 - 07 Revision: 0
LILAMA 2 - 07
SMAW + FCAW Type: Manual + Semi

AWS D1.1 - 2006

Automatic

Applicable Code: TO THANH TUAN | Date:

Prepared by: 12", June, 2008
JOINT DETAILS

JOINT DESIGN o

USED: <Y

Type: * % M\ %

Backing: B —

Backing material: L s

Root Opening: 1.5+ 0.5 mm

Root Face: 60°

Groove Angle: N/A

Back Gouging:

BASE METALS:

Material Groupl to Group1l

Specification:
Type or Grade:

JIS G3101 Grade SS400

_ Groove: 3.0mm to 28mm | Fillet: Al
Thickness rangé  g50ve: OD > 600mm Fillet: Al
(plate):

Diameter(pipe):
FILLER METALS:

SMAW FCAW
AWS AWS A 5.1 AWS A 5.20
Specification: E7016 E 71T -1
AWS 4 -
Classification: 1 -
F.No: @ 2.6 mm @ 1.2 mm
A. No :
Size of filler metal:
Trade name: LB 52 - U By Kiswel | Lincoln /

KOBELCO /| HUYNDAI

Kobelco | Huyndai /
Esab




SMAW FCAW
SHIELDING: N/A CO;
Gas: N/A 99,90%
Percent Composition: N/A 8 - 12 litre /
Flow rate: N/A min
Gas cup Size: N/A 10 - 20 mm
Electrode — Flux N/A
PREHEAT:
Preheat Temperature: Min. 25°C
Interpass Temperature: Max. 250°C
Preheat Maintenance N/A
method:
POST WELD HEAT TREATMENT:
Temperature range: N/A
Time range: N/A
POSITION:
Position of Groove: 4G
Position of Fillet: OH
Weding N/A
Progression(Up/Down):
ELECTRICAL SMAW FCAW
CHARACTERISTICS: N/A Globular
Transfer Mode(GMAW):
Current: DCEP DCEP
Tungsten Electrode(GTAW): N/A N/A
TECHNIQUE: SMAW FCAW
Travel speed: SEE TABLE SEE TABLE
Stringer or Weave Bead: Stringer and Stringer and
Multi-pass or Single Pass: Weaving Weaving
Number of Electrodes: Single-Pass Multi-Pass
Peening: 1
Interpass Cleaning: N/A N/A
Contact tube to work Grinding and Grinding and
distance: Brushing Brushing
N/A 19 - 25 mm
WELDING PROCEDURE
Weld | Weldin Filler Metal Current Volts Travel
layer g Class Dia. | Polarity | Ampe(A V) Speed
No. | Proces (mm) ) (Cm/mi




Py A
S )
1% | SMAW | E7016 2.6 DCEP | 65-90 | 20-25 | 5-20
2" | FCAW | E71T- 1.2 DECP 110 20-30 | 30-70
1 -160
3“9 | FCAW | E71T- 1.2 DECP 110 - 20-30 | 30-70
1 160
n" FCAW | E71T- 1.2 DECP 110 - 20-30 | 30-70
1 160

Bai 4. HUONG DAN POC BAO CAO QUY TRINH HAN(PQR)
THEO TIEU CHUAN (AWS)

1. Bao cao quy trinh han 3G (SMAW).
I

alls

LILAMA TECHNICAL & TECHNOLOGY

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh
District,

Dong Nai Province, Vietnam.

E-mail: lilamattc2@hcm.vnn.vnn

Tel: 0084 613 558 259 Fax: 0084 613 558 711

Website:
www.lilamattc2.edu.vn



http://www.lilamattc2.edu.vn/
mailto:lilamattc2@hcm.vnn.vnn

N\
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District,
Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vnn Website:
www.lilamattc2.edu.vn
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PROCEDURE QUALIFICATION RECORD (WPS)

WPS No: LILAMA 2 - 06 Revision: 0

Supporting PQR No: PQRI/LILAMA 2-06

Welding Process: SMAW Type: Manual

Applicable Code: AWS D1.1 - 2006

Prepared by: TO THANH TUAN | Date: 22" June,
2008

JOINT DESIGN JOINT DETAILS

USED:

Type: o

Backing: iy

Backing material: = % I WL

Root Opening: 3940 5

Root Face: 1.5 mm

Groove Angle: 60°

Back Gouging: N/A

BASE METALS:

Material Specification: JIS G3101

Type or Grade: Grade SS400

Thickness range Groove: 14mm

(plate):

Diameter(pipe): Groove: -

FILLER METALS:

AWS Specification: AWS A 5.1

AWS Classification: E 7016

A No.: 1

F No.: 4

Trade name: Kobelco

SHIELDING:

Gas: N/A

Percent Composition:  NI/A

Flow rate: N/A

Gas cup Size: N/A

Electrode — Flux: N/A

PREHEAT:

Preheat Temperature: Min. 25°C




Interpass Temperature:
Preheat Maintenance method:

Max. 250°C
N/A

POST WELD HEAT TREATMENT:

Temperature range: N/A
Time range: N/A
POSITION:

Position of Groove: 3G

Position of Fillet: F,H,V
Weding Progression(Up/Down): N/A
ELECTRICAL

CHARACTERISTICS: N/A
Transfer Mode(GMAW): DCEP
Current: N/A

Other: N/A
Tungsten Electrode(GTAW):

TECHNIQUE:

Travel speed: SEE TABLE
Stringer or Weave Bead: Stringer and Weaving
Multi-pass or Single Pass: Multi-Pass
Number of Electrodes: 1

Peening: N/A

Interpass Cleaning:
Contact tube to work distance:

Grinding and Brushing

N/A

WELDING PROCEDURE

weld Weldin Filler Metal Current Travel

layer | 9 Dia. | Polarit | Ampe( | YO | Speed
No. Prosces Class (mm) |y A) V) (mm/min)
1* | SMAW | E7016 26 |DCEP |65—-90| 20- | 60-105




26

2nd

SMAW

E7016

3.2 | DCEP

65— 95

22 -
28

60 - 100

3rd

SMAW

E7016

3.2 | DCEP

65— 95

22 -
28

60 - 100

4th
and
over

SMAW

E7016

3.2 | DCEP

65— 95

22 -
28

60 - 100

E7016

2.6 | DCEP

65 -90

20 -
26

60 — 105

2. Bao cao quy trinh han 4G (SMAW+FCAW).

LILAMA TECHNICAL & TECHNOLOGY

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh




District,
Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vn Website:
www.lilamattc2.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)
PQR No: PQR/LILAMA 2 - 07

PREPARED BY LILAMA 2 LLOYD’S REGISTER

TO THANH TUAN

| LILAMA TECHNICAL & TECHNOLOGY

B COLLEGE 2


http://www.lilamattc2.edu.vn/

Add: Km 32 National Road 51, Long Thanh

District,

Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711
E-mail: lilamattc2@hcm.vnn.vn

www.lilamattc2.edu.vn

Website:

PROCEDURE QUALIFICATION RECORDPOR)

WPS No:
Supporting PQR
No:

LILAMA 2 - 07 Revision: 0
PQRI/LILAMA 2 -
07 Type: Manual + Semi

Welding Process: SMAW + FCAW Automatic

Applicable Code:  AWS D1.1 - 2006 | Date:

Prepared by: TO THANH TUAN 12", June, 2008
JOINT DETAILS

JOINT DESIGN o

USED: Y

Type: < % 15405 %

Backing:

Backing material: 3.240.5

Root Opening: 1.5 mm

Root Face: 60°

Groove Angle: N/A

Back Gouging:

BASE METALS:

Material JIS G3101

Specification:
Type or Grade:

Grade SS400

Groove: 14mm Fillet: Al
Thickness (plate):  Groove: OD > 600mm Fillet:  All
Diameter(pipe):
FILLER METALS:
SMAW ECAW
AWS AWS A 5.1 AWS A 5.20
Specification: E7016 E 71T -1



http://www.lilamattc2.edu.vn/
mailto:lilamattc2@hcm.vnn.vnn

AWS 4 -

Classification: 1 -

F.No: @ 2.6 mm @ 1.2 mm

A. No:

Size of filler metal:

Trade name: LB 52 - U By Kiswel

KOBELCO

SHIELDING: SMAW FCAW

Gas: N/A CO.

Percent Composition: N/A 99,90%

Flow rate: N/A 8 - 12 litre /

Gas cup Size: N/A min

Electrode — Flux N/A 10 - 20 mm
N/A

PREHEAT:

Preheat Temperature: Min. 25°C

Interpass Temperature: Max. 250°C

Preheat Maintenance N/A

method:

POST WELD HEAT TREATMENT:

Temperature range: N/A

Time range: N/A

POSITION:

Position of Groove: 4G

Position of Fillet: OH

Weding N/A

Progression(Up/Down):

ELECTRICAL SMAW FCAW

CHARACTERISTICS: N/A Globular

Transfer Mode(GMAW):

Current: DCEP DCEP

Tungsten Electrode(GTAW): N/A N/A

TECHNIQUE: SMAW FCAW

Travel speed: SEE TABLE SEE TABLE

Stringer or Weave Bead: Stringer and Stringer and

Multi-pass or Single Pass: Weaving Weaving

Number of Electrodes: Single-Pass Multi-Pass

Peening: 1 1




Interpass Cleaning: N/A N/A
Contact tube to work Grinding and Grinding and
distance: Brushing Brushing
N/A 19 - 25 mm
WELDING PROCEDURE
Weldin Filler Metal Current Travel
Weld
layer g Dia Ampe(A Volts Speed_
Proces | Class | Polarity V) (Cm/mi
No. (mm) )
S n)
1t | SMAW | E7016 2.6 DCEP | 65-90 | 20-25 | 5-20
2" | FCAW | E71T- 1.2 DECP 110 20-30 | 30-70
1 -160
39 | FCAW | E71T- 1.2 DECP 110- | 20-30 | 30-70
1 160
n™® FCAW | E71T- 1.2 DECP 110- | 20-30 | 30-70
1 160

Bai 5. HUONG DAN POC QUY TRINH HAN (WPS)

THEO TIEU CHUAN ASME

1. Quy trinh han 4G(FCAW).




LILAMA TECHNICAL & TECHNOLOGY

COLLEGE 2 mm

& Add: Km 32 National Road 51, Long Thanh
District,

Dong Nai Province, Vietnam.

Tel: 0084 613 558 259 Fax: 0084 613 558
711mail: lilamattc2@hcm.vnn.vn Website:
www.lilamattc2.edu.vn

LILAMA 2

WELDING PROCEDURE SPECIFICATION (WPS)
WPS No: LILAMA 2 - 01

LILAMA 2 LLOYD’S REGISTER
PREPARED BY

TO THANH
TUAN
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A

\\// “ILAMA TECHNICAL & TECHNOLOGY
COLLEGE 2 &MH
P Add: Km 32 National Road 51, Long Thanh
e District,
ALAMA 2 Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711
E-mail: lilamattc2@hcm.vnn.vn Website:
www.lilamattc2.edu.vn
WELDING PROCEDURE SPECIFICATION (WPS)
WPS No: LILAMA 2 - | Revision: 0
Supporting PQR No: 01
Welding Process: PQRILILAM | Type: Semi
Applicable Code: A2-01 Automatic
Prepared by: FCAW Date:
ASME IX - 21 August
2007 2008
TO THANH
TUAN
JOINT DESIGN USED: JOINT DETAILS
Type: 4545°
Backing: /ng\\ eld
Backing material: ~ % i E %
Root Opening: 5-7
Root Face: I
Groove Angle: .
Back Gouging: 45 + 5°
N/A
BASE METALS:
Material Specification: JIS G3101
Type or Grade: Grade SS400 Fillet:
Base Metal Qualified: JIS G3101 Gr. SS400 or All Sizes
Thickness range (plate): equivalent Fillet:
Diameter(pipe): Groove: 5.0mm to 28mm All Sizes
Groove: All



http://www.lilamattc2.edu.vn/

FILLER METALS.:

ASME Specification: SFA-5.20
AWS Classification: E 71T -1
Manufacture: Kiswel
Trade Name: K-71T
SHIELDING: CO;

Gas: 99,90%
Percent Composition: 20 - 25
Flow rate: litre / min
Gas cup Size: 10 - 20
Electrode — Flux: mm

N/A




LILAMA TECHNICAL & TECHNOLOGY

i — COLLEGE 2
Add: Km 32 National Road 51, Long Thanh
LILAMA 2 District,

Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vn Website:

www.lilamattc2.edu.vn

PREHEAT:
Preheat Temperature:
Interpass Temperature:

Preheat Maintenance
method:

Min. 25°C
Max. 250°C
N/A

POST WELD HEAT TREATMENT:

Temperature range:
N/A

Time range:

N/A

POSITION:

Position of Groove:
Position of Fillet:
Weding
Progression(Up/Down):

All
All
N/A

ELECTRICAL
CHARACTERISTICS:

Transfer Mode(GMAW):
Current:
Other:

Tungsten
Electrode(GTAW):

DCEP
N/A
N/A

TECHNIQUE:
Travel speed:
Stringer or Weave Bead:

Multi-pass or Single Pass:

Number of Electrodes:
Peening:
Interpass Cleaning:

Contact tube to work
distance:

SEE TABLE

Stringer and/or Weaving
Multi-Pass

1

N/A

Grinding and/or Brushing
10 - 20 mm



http://www.lilamattc2.edu.vn/

WELDING PROCEDURE

Weldi

Filler

Metal

Current

Weld ng Volts Travel
layer Dia. .| Ampe(A Speed
No. PrSoSce Class (mm) Polarity ) V) (mm/min)
1-Root | FCA | E71T- | @ 1.2 | DCEP 145 - 24 - 28 135 —
w 1 185 225
2-Hot | FCA | E71T- | @ 1.2 | DCEP 150- |24-29 |100-180
W 1 190
3-Filler| FCA | E71T- | @ 1.2 | DCEP 145 - 22-28 | 70-120
w 1 185
4-Cap | FCA | E71T- | @ 1.2 | DCEP 140 - 22-28 | 70-125
w 1 185




2. Quy trinh han 6G (GTAW+SMAW).

‘ LILAMA TECHNICAL & TECHNOLOGY

_ COLLEGE 2
&MH Add: Km 32 National Road 51, Long Thanh
: District,

Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vnn Website:
www.lilamattc?2.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)
WPS No: LILAMA 2 - 08

LLOYD’S

PREPARED BY LILAMA 2 REGISTER
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TO THANH TUAN

| LILAMA TECHNICAL & TECHNOLOGY

E-mail: lilamattc2@hcm.vnn.vnn

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh

District,
Dong Nai Province, Vietnam.

Tel: 0084 613 558 259 Fax: 0084 613 558 711
Website:

www.lilamattc2.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

WPS No: LILAMA 2 - 05 Revision: 0

Supporting PQR No:  LILAMA 2 - 05

Welding Process: GTAW + SMAW Type: Manual

Applicable Code: AWS D1.1 - 2006

Prepared by: TO THANH TUAN | Date: 22", June,
2008

JOINT DESIGN JOINT DETAILS

USED: 60°

Type: < v

Backing: ( :1L A Jr

Backing material:
Root Opening:

I 15:05] 4| 95405

2505 m
1.5+0.5 Root pass by GTAW

Root Face:

Groove Angle: 60°

Back Gouging: N/A

BASE METALS:

Material Group1l to Group 1
Specification: A 106 Gr.B

Type or Grade:
Thickness range:
Diameter(pipe):

Groove: 3.0mm to 28mm
Groove: Unlimited

Fillet:
Fillet:

All
All



http://www.lilamattc2.edu.vn/
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FILLER METALS: GTAW SMAW
AWS Specification: AWS A 5.18 AWS A5.1
AWS Classification: ER70S-G E 7016
F.No: 6 4
A. No : 1 1
Size of filler metal: @ 2.4 mm BD26-03.2
mm
Trade name: TGS - 50 By LINCOLN /
KOBELCO / KOBELCO /
HUYNDAI HUYNDAI
SHIELDING: GTAW SMAW
Gas: Argon N/A
Percent Composition: 99,95% N/A
Flow rate: 8 - 14 litre/min N/A
Gas cup Size: 5-8 mm N/A
Electrode — Flux N/A N/A
PREHEAT:
Preheat Temperature: Min. 25°C
Interpass Temperature: Max. 250°C
Preheat Maintenance method: N/A
POST WELD HEAT TREATMENT:
Temperature range: N/A
Time range: N/A
POSITION:
Position of Groove: 6G
Position of Fillet: ALL
Weding Progression(Up/Down):  UPHILL
ELECTRICAL GTAW SMAW
CHARACTERISTICS: N/A N/A
Transfer Mode(GMAW):
Current: DCEN DCEP
Tungsten Electrode(GTAW): 2%ThO; N/A
TECHNIQUE: GTAW SMAW
Travel speed: SEE TABLE SEE TABLE
Stringer or Weave Bead: Stringer and Stringer and
Multi-pass or Single Pass: Weaving Weaving
Number of Electrodes: Single-Pass Multi-Pass
Peening: 1 1
N/A N/A




Interpass Cleaning: Grinding and | Grinding and
Contact tube to work distance: Brushing Brushing
N/A N/A
WELDING PROCEDURE
Weld Wegljdln Filler Metal Current Volts Travel
layer Dia. | Polarit | Ampe Speed
No. Prosces Class (mm) |y (A) V) (Cm/min)
1 | GTAW | ER70S-| 2.6 | DCEN 85 - 12 - 65 - 95
G 105 18
y 3.2 | DECP 90 - 25 - 70 - 100
2 120 30
And | SMAW | E7016
over 2.6 | DECP | 70-90 2238' 70 - 110




Bai 6. HUONG DAN POC BAO CAO QUY TRINH HAN(PQR)
THEO TIEU CHUAN (ASME)

1. Bao cao quy trinh han 4G (FCAW).

LILAMA TECHNICAL & TECHNOLOGY

_ COLLEGE 2
&m Add: Km 32 National Road 51, Long Thanh
District,
Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vn Website:
www.lilamattc2.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)
PQR No: PQR/LILAMA 2 - 01
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LLOYD’S
PREPARED BY LILAMA 2 REGISTER
TO THANH TUAN

COLLEGE 2

District,

LILAMA TECHNICAL & TECHNOLOGY

Add: Km 32 National Road 51, Long Thanh

Dong Nai Province, Vietnam.

E-mail: lilamattc2@hcm.vnn.vn

Tel: 0084 613 558 259 Fax: 0084 613 558 711

Website:

www.lilamattc2.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)

Supporting PQR No: PQRI/LILAMA 2 - 01 Revision: 0
WPS No: LILAMA 2 - 01
Welding Process: FCAW Type: Semi
Applicable Code: ASME IX - 2007 Automatic
Prepared by: TO THANH TUAN Date:
21 August
2008
JOINT DESIGN JOINT DETAILS
USED: 4o
Type: S e
Backing: Y = WL \@’ #
Backing material: S - —
Root Opening: 6 &
Root Face: ) 9
Groove Angle: 42°
Back Gouging: N/A



http://www.lilamattc2.edu.vn/

BASE METALS:
Material
Specification:
Type or Grade:
Thickness range
(plate):

JIS G3101

Grade SS400
Groove: 14 mm

Diameter(pipe): N/A
FILLER METALS:

ASME Specification: SFA-5.20
AWS Classification: E 71T -1
Manufacture: Kiswel
Trade Name: K-71T
SHIELDING:

Gas: CO,
Percent 99,90%
Composition: 25 litre / min
Flow rate: 12 mm
Gas cup Size: N/A

Electrode — Flux:

| LILAMA TECHNICAL & TECHNOLOGY

E-mail: lilamattc2@hcm.vnn.vn

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh

District,
Dong Nai Province, Vietnam.

Tel: 0084 613 558 259 Fax: 0084 613 558 711

Website:
www.lilamattc2.edu.vn

PREHEAT:

Preheat Temperature:
Interpass Temperature:
Preheat Maintenance method:

30°C
100°C
N/A

POST WELD HEAT TREATMENT:

Temperature range:
N/A

Time range:

N/A



http://www.lilamattc2.edu.vn/

POSITION:

Position of Groove: 4G

Position of Fillet: -

Weding Progression(Up/Down):  NJ/A

ELECTRICAL

CHARACTERISTICS: -

Transfer Mode(GMAW): DCEP

Current: N/A

Other: N/A

Tungsten Electrode(GTAW):

TECHNIQUE:

Travel speed: SEE TABLE

Stringer or Weave Bead: Stringer and/or Weaving
Multi-pass or Single Pass: Multi-Pass

Number of Electrodes: 1

Peening: N/A

Interpass Cleaning: Grinding and/or Brushing
Contact tube to work distance: 10 - 20 mm

WELDING PROCEDURE

Wel | Weldi | Filler Metal Current

d ng Dia Polarit Volts | Travel Speed
layer | Proce | Class mlm ! Ampe(A) V) (mm/min)
No. SS (mm) y

1- FCA |E71T-| ©1.2 | DCEP 162 - 25 - 26 179
Root| W 1 170

2- FCA |E71T-| 0 1.2 | DCEP 166 - 26 - 27 141
Hot W 1 174

3- FCA |E71T-| @& 1.2 | DCEP 160 - 24 - 26 95
Filler | W 1 168

4- | FCA |E71T-| & 1.2 | DCEP | 158- 24 - 26 97
Cap w 1 166




2. Bao cao quy trinh han 6G (GTAW+SMAW).

‘ LILAMA TECHNICAL & TECHNOLOGY
COLLEGE 2

Add: Km 32 National Road 51, Long Thanh
District,

Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711

E-mail: lilamattc2@hcm.vnn.vnn Website:
www.lilamattc2.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)
PQR No: PQR/LILAMA 2 - 08
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PREPARED BY LILAMA 2

LLOYD’S
REGISTER

TO THANH TUAN

s

| LILAMA TECHNICAL & TECHNOLOGY

COLLEGE 2

Add: Km 32 National Road 51, Long Thanh

District,

E-mail: lilamattc2@hcm.vnn.vnn

Dong Nai Province, Vietnam.
Tel: 0084 613 558 259 Fax: 0084 613 558 711
Website:

www.lilamattc2.edu.vn

PROCEDURE QIALIFICATION RECORD (WPS)

WPS No: LILAMA 2 - 08
Supporting PQR No:  PQRILILAMA 2 -
Welding Process: 08

Applicable Code: GTAW + SMAW
Prepared by: AWS D1.1 - 2006

TO THANH TUAN

Revision:

Type:

Date:

0
Manual

22" June,
2008
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JOINT DESIGN
USED:

JOINT DETAILS

T

Type:

11

1

A 1

Backing:
Backing material:

G&muws BRRRRI

405 25405

Root Opening: 1.5 mm Root pass by GTAW
Root Face: 60°
Groove Angle: N/A
Back Gouging:
BASE METALS:
Material A 106
Specification: Gr.B
Type or Grade: Groove: 11.0 mm Fillet: Al
Thickness : Groove: Unlimited Fillet:  All
Diameter(pipe):
FILLER METALS:

GTAW SMAW
AWS Specification: AWS A 5.18 AWS A 5.1
AWS Classification: ER70S-G E 7016
F. No: 6 4
A.No: 1 1
Size of filler metal: @ 2.4 mm 026-03.2

mm
Trade name: TGS - 50 By KOBELCO
KOBELCO

SHIELDING: GTAW SMAW
Gas: Argon N/A
Percent Composition: 99,95% N/A
Flow rate: 12- 14 litre/min N/A
Gas cup Size: 5-8 mm N/A
Electrode — Flux N/A N/A
PREHEAT:
Preheat Temperature: Min. 25°C
Interpass Temperature: Max. 250°C

Preheat Maintenance method:

N/A




POST WELD HEAT TREATMENT:

Temperature range: N/A
Time range: N/A
POSITION:
Position of Groove: 6G
Position of Fillet: -
Weding Progression(Up/Down): UPHILL
ELECTRICAL GTAW SMAW
CHARACTERISTICS: N/A N/A
Transfer Mode(GMAW):
Current: DCEN DCEP
Tungsten Electrode(GTAW): 2%ThO, N/A
TECHNIQUE: GTAW SMAW
Travel speed: SEE TABLE SEE TABLE
Stringer or Weave Bead: Stringer and Stringer and
Multi-pass or Single Pass: Weaving Weaving
Number of Electrodes: Single-Pass Multi-Pass
Peening: 1 1
Interpass Cleaning: N/A N/A
Contact tube to work distance: Grinding and Grinding and
Brushing Brushing
N/A N/A
WELDING PROCEDURE
Weld Weglldm Filler Metal Current Vol Travel
layer Dia. | Polarit | Ampe Speed
No. Prosces Class mm) |y (A) (V) (Cm/min)
1% | GTAW | ER70S-| 2.6 | DCEN 85 - 12 - 65 - 95
G 105 18
y 3.2 | DECP 90 - 25 - 70 - 100
2 120 30
And | SMAW | E7016
over 26 | DECP | 70-90 2238- 70 -110




