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MO-PUN THUC TAP TOT NGHIEP

M3 s6 mo dun: MD 44
Thoi gian m6 dun: 240 gio (Ly thuyet 15 gio, Thuc hanh: 225 gio)
I. VI TRI, TINH CHAT CUA MO PUN:
- Vi trf cuiamd dun: Puoc bé tri nim thi ba.
- Tinh chat : LA md-dun nang cao trinh d6 ky ning.
Il. MUC TIEU MO PUN:
- Trinh bay dwoc quy trinh, ké hoach va to chirc trong sén xuat
- Thiét ké quy trinh cong ngh¢ gia cong két cau han hop ly.
- Lap ké hoach san xuat phu hop Voi co s vat chat, mat bang, quy md san xuat
va nhan lyc cua nhdém to san xuét.
- T6 chuc san xuat ding quy trinh k¥ thuat, dung ké hoach dam bao chat lugng
san pham, ning suét, an toan lao dong.
- San xuat thir.
- Thyc hién tét cong tac an toan va vé sinh phan xuong.
I11. NOIDUNG MO PUN:
Bai 1: Nghién ciru ban vé két cAu han. Thoi gian: 20 gio
Muc tiéu:
- Trinh bay day du cac yéu cau ki thuat cua ban vé két cau han.
- Xac dinh chinh x4c kich thuéc cua cac chi tiét han, mdi han.
- V& tach diing hinh dang, kich thuéc, yéu cau ky thuat cua céc chi tiét trong két
cau.
- Cdy thuc tu gidc nghién cau tai ligu.
Ngi dung:
- Boc va nghién cuu phén tich ban Vé.
- Xac dinh kich thudc va yéu cau ki thuat.
- V& tach cac chi tiét.

1.1. Boc va nghién ctru phan tichban ve.
Yéu cau doc dugc mot so ban vé han co ban
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1.2. Xac dinh kich thudc va yéu cau ky thuat.

1.3. V& tach cac chi tiét.

ALL SYMBOL ELEMENTS WORK TOGETHER
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ARROW SIDE V-GROOVE WELD SYMBOL
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Weld Cross Section Symbol Woeld Cross-section Symbol
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OTHER SIDE V- GROOVE WELD SYMBOL

Weid Cross-section Symbol ____\| |__
Bai 2: Thiét ké quy trinh céng nghé han. Thoi gian: 20 gio
Muc tiéu:

- Trinh bay duoc phuong phap thiét ké quy trinh céng nghé han;

- Chon vit liéu gia cong dung véi yéu cau ki thuat cua két cau:;

- Chon phuong phap han, phuong phap gia cong phoi phu hop Va4l vai quy mo
San xuat va yéu Cau ky thuat;

- Tinh toan khai trién phdi, tinh ché ¢ han chinh xac;

- Chon d6 ga dam bao nguyén tic, chinh xac, thuan tién, ting ning suit lao
dong gid thanh ha;

- Thiét ke quy trinh cdng nghé gia cong ket cau han hop Iy;

- Tinh gia thanh san pham tuong doi chinh xac;

- Chon dung phuong phép kiém tra chit lwong mdi han, san pham han;

- V& cac ban vé két cdu han, ban vé quy trinh cong nghé han trén giay A, rd
rang;

- Thuyét minh trinh bay, dung ndi dung quy dinh.

Ngi dung:

- Thiét ké quy trinh cong ngh¢ va thuyet minh.

- V& cac ban vé chi tiét, ban vé& két cau, ban vé quy trinh céng nghé

- Bao vé d6 d6 4n coéng nghé.



A. GIOI THIEU CHUNG VE QUY TRINH HAN

Trong cong viéc hién nay, dic biét trong nganh han dé cu thé hda mot cdng viéc hay dé
kiém tra sat hach tay nghé ngudi tho ngudi ta xdy dung nén mot vin ban dya vao d6 ngudi tho
biét dwoc noi dung cong viéc cu thé va diéu kien can thiét dé thuc hién cong viéc do, d6 chinh la
Quy trinh han.

I. Dinh nghia

Quy trinh han (Welding Procedure Specification) viét tat 13 WPS duoc lap ra boi ki su han
sau khi nghién ctru céc tiéu chuan quy pham, cac yéu cau k¥ thuat cua du an. D6 1 vin ban
chinh thirc miéu ta cdng viéc han, cung cip cho cac nha quan Iy vé han ciing nhu tho han dé cho
chit lwong han dat duoc theo yéu cau.

Theo Hiép hoi Han My American Welding Society (AWS) WPS cung cip chi tiét cac sé liéu
bat bugc cho mdt cdng viéc han cu thé duoc thuc hién theo mot trinh t nhat dinh boi ngudi tho
han da qua dao tao.

Theo Hiép hdikisu co khi My - American Society of Mechanical Engineers (ASME) WPS nhu
mot tai lieu bang van ban cung cip theo hudng diéu hanh ngudi tho han hodc han dé lam cho
mdi han duoc tao ra theo ding quy dinh véi céc mé sb da cho trudc
IL. Y nghia quy trinh han
- Huéng dan cho tho han cac tha tuc da duoc chip nhan
- Cung cép day du, chi tiét cac thdng sb ky thuat co ban dé thyc hién mot cong viéc han
- Trinh d6 can thiét cua nguoi tho han
III. Cac buwéc trong mgt quy trinh han
Muc tiéu:

- Nam duoc chinh xéc cac budc trong mot quy trinh han
- Hiéu rd céc ki hiéu thuong ding trong quy trinh han
1. Céc thdng tin chung

- Tén cbng ty, nha may, xi nghiép

- M4 sé caa quy trinh han ( WPS No)

- S6 Ian sitra d6i (Revision No)

- Bao céo quy trinh han (Supporting PQR No)

- Phuong phap cong nghé han (Welding Process): SMAW- Shielded metal arc welding /

GMAW- Gas metal arc welding / GTAW- Gas tungsten arc welding / SAW- Submerged arc

welding

- Phuong phap han: tay, co khi, ban ty dong, tu dong (Type: Manual, Mechanical, Semi- Auto,

Automatic)

- Ngay, thang, nam 1ap quy trinh han (Date)

- Nguoi lap (Prepared by)

- Quy pham ap dung (Applicable code: ASME section 1X, AWS D1.1, APl 1104, ISO)

2. Méi ghép (Joint design use)
- Loai méi ghép: Han giap mbi/ Han gap mép/ Han goc



- Han c6 @ém 16t hay khdng? (Backing) N/A
- Vat ligu dém Iot [a gi? (Backing material) N/A
- Chi tiét mbi ghép: Goc vat mép, chiéu day cua mép sang phanh, khoang céch giira hai chi tiét
- Chitiét cua méi han: Sé 16p han, chiéu cao cua méi han, sé dudng han ¢ 16p han phu bé mat,
han mot mat hay han hai mat
3. Kim loai géc (kim loai co ban)
- bic diém vat liéu
- Loai vat liéu hoac mac do
- Ti s6 chidu day
- Puong kinh éng
4. Kim loai han
- Tiéu chuan theo ASME (SFA No)
- Loai theo AWS No
- S6 F.No theo AWS hoic theo ASME section 11 Parc C (F No)
-S6 A.No
- Kich c& cua kim loai han (Size of filler metal)
- Kim loai dién day (Deposited weld metal)
- Pham vi chi¢u day ciia kim loai han
+ Mbi han giap mdi
+ Mbi han goc
- Phan loai thubc han
- Tén thuong mai cua kim loai han ( Filler metal trade name)
- Céc thong tin khac
5. Khi bao vé
- Loai khi (Gas)
- Ham Iuong khi
- Luu luong khi bao vé (Litre/min)
- Kich ¢& chyp phan phéi khi
- C6 dém khi phia dbi dien? (N/A)
6. Gia nhiét so bo
- Nhiét do gia nhiét so bo (Preheat Temperature)
- Nhiét d6 gitra céc lop han (Interpass Temperature)
- Phuong phap gia nhiét trude khi han (Preheat Maintenance method) N/A
7. Nhiét luyén sau khi han
- Pham vi nhiét luyén
- Thoi gian nhiét luyén
8.Vi tri han
- Vj tri cua méi han gidp mdi (Position of Groove)
- Vi tri cia mbi han goc (Position of Fillet)
- Huéng han: tir dudi In trén hay tir trén xudng dudi Welding progression (Up/Down)



9. Céc thong s6 ché do dong dien han
- Dong dién han xoay chiéu (AC) hay mot chiéu (DC)

- Kiéu dau dién cuc: dau cucthuan hay cuc nghich (-EN/EP)

- Pham vi dién ap han (Volts)
- Pham vi dong dién han (Ampere)

- bién cuc Vonfram: Kich ¢4 va loai

- Phuong phap di chuyén dau mat dién cuc

- Téc do cap day han
10. Céc diéu kign k¥ thuat

- Dich chuyén dién cuc han: Dich chuyén ngang hay dich chuyén doc

- Kich ¢& cua chyp khi
- Phwong phap lam sach méi ghép va lam sach giira cac I5p han
- Bién phap 1am sach phia dbi dién

- Tam véi dién cuc (khoang céch tir dau bép han dén vat han)

- Han mot 16p hay han nhiéu 16p cho mdi phia
- S6 dien cuc kim loai han, que han
- Tc d6 han

- Céc thdng s6 khac

11. Bang théng sb quy trinh han

Weld Filler Metal Current
¢ Welding (Kim logi han) (Hién hanh) Travel
layer Volts .
process i Ampe B Speed Heat input
No. 3 Dia. . . (biéen c
p (Qua Polarity | (Dong ] (Toc do di
(So . Class (mm) . ap) .
] trinh . . (Cuc dien) chuyén) (KJ/mm)
lop X (Logi) | (Buong ) V) :
. han) ., tinh) (A) (Cmy/min)
han) kinh)
1St
2nd
pth

Ghi chl: Céc phuong phap cong nghé han

Phuong phép cong nghé han duoc dinh nghia trong ISO 875 va mi sd tra ciru cua ching khi
biéu thi ky hiéu duoc cho trong 1SO 4063, hoic trong AWS.

Ky hiéu:

111 - Han hd quang tay que han c6 thubc boc - SMAW

121 - Han ho quang dién cuc kim loai duéi I6p thudc - SAW

131 - Han ho quang dién cuc kim loai trong moi trudng khi tro - MIG
135 - Han ho quang dién cuc kim loai trong moi truong khi hoat tinh - MAG
136 - Han ho quang day kim loai c6 16i thudc — FCAW




141 - Han hd quang dién cuc Vonfram trong moi trudng khi tro — TIG

B. GIOI THIEU CHUNG VE BAO CAO QUY TRINH HAN
Muc tiéu:
- Hiéu duoc khai niém vé bao cao quy trinh han
- Biét dwogc cic y nghia ctia bao céo quy trinh han.
- Trinh bay duoc céc thong sé ki thuat vé& bao cdo quy trinh han (PQR)
- Hiéu biét dugc cac bude trong mot béo cao quy trinh han.
I. Pinh nghia vé bao céo quy trinh han (PQR)

B&o céo quy trinh han (Procedure Qualification Record) la mét ban ghi cac dir kién han da dung
dé han mot mau thir nghiém quy trinh. PQR la mot ban ghi chép cac tham bién da ghi lai trong
qué trinh han cdc mau thr (nhu 1 cic tham bién ghi trong bang QW250 dén bang QW265
ASME IX- 2010 cho mdi qué trinh tham gia va tit ca cac két qua tha nghiém bing phwong phap
pha hay) PQR ciing bao gdm cac két qua thar nghiém cua cac mau thir, cac tham bién ghi lai
thuong roi vao mot khoang nho céc tham bién hién hanh s& duoc str dung trong han san xuat.

IL. Y nghia cta bao c4o quy trinh han
- Mot tai lieu bang van ban ghi lai cac két qua ctia mot mbi han d trai qua thar nghiém va kiém
tra mbi han.
- Cung c4p tai liéu vé tat ca cac tham bién thiét yéu va khi can
III. Cac bwéc trong mgt bao cao quy trinh han
Muc tiéu:
- Ndm duoc chinh xic cac budc trong mdt bao céo quy trinh han
-Poc va hiéu rd cac két qua thir nghiém san pham
1. Céc théng tin chung

- Tén cbng ty, nha may, xi nghiép

- M4 sb cua quy trinh han ( WPS No)

- S6 lan stra d6i (Revision No)

- Bao cao quy trinh han (Supporting PQR No)

- Phuong phap cong nghé¢ han ( Welding Process): SMAW- Shielded metal arc welding /

GMAW- Gas metal arc welding / GTAW- Gas tungsten arc welding / SAW- Submerged arc

welding

- Phuong phap han: tay, co khi, ban tur dong, tu dong (Type: Manual, Mechanical, Semi- Auto,

Automatic)

- Ngay, thang, nam Iap quy trinh han (Date)

- Nguoi lap (Prepared by)

- Quy pham ap dung (Applicable code: ASME section IX, AWS D1.1, APl 1104, 1SO)

2. Mbi ghép (Joint design use)

- Loai mdi ghép: Han giap méi/ Han gip mép/ Han goc

- Han c6 dém 16t hay khdng? (Backing) N/A

- Vit ligu dém lot [a gi? (Backing material) N/A



- Chi tiét mbi ghép: Goc vat mép, chiéu day cua mép sang phanh, khoang céch giira hai chi tiét
- Chitiét cua méi han: S6 16p han, chiéu cao cua méi han, s dudng han ¢ 16p han phu bé mat,
han mot mat hay han hai mat
3. Kim loai gbc (kim loai co ban)
- bic diém vat liéu
- Loai vat liéu hoac mac do
- Ti s6 chiéu day
- Buong kinh dng
4. Kim loai han
- Tiéu chuan theo ASME (SFA No)
- Loai theo AWS No
- S6 F.No theo AWS hoic theo ASME section Il Parc C (F No)
-S6 ANNo
- Kich ¢& cua kim loai han (Size of filler metal)
- Kim loai dién day (Deposited weld metal)
- Pham vi chiéu day ciia kim loai han
+ M4i han giap mdi
+ Mbi han goc
- Phan loai thubc han
- Tén thuwong mai cta kim loai han ( Filler metal trade name)
- Cac thong tin khac
5. Khi bao vé
- Loai khi (Gas)
- Ham lrong khi
- Luu lwong khi bao vé (Litre/min)
- Kich ¢& chup phan phdi khi
- C6 dém khi phia dbi dien? (N/A)
6. Gia nhiét so bo
- Nhigt @6 gia nhiét so bo (Preheat Temperature)
- Nhiét do gitra céc lop han (Interpass Temperature)
- Phuong phap gia nhiét trudc khi han (Preheat Maintenance method) N/A
7. Nhiét luyén sau khi han
- Pham vi nhiét luyén
- Thoi gian nhiét luyén
8.Vi tri han
- Vj tri cua méi han gidp mdi (Position of Groove)
- Vj tri caa méi han goc (Position of Fillet)
- Hudng han: tir dudi Ién trén hay tir trén xudng dudi Welding progression (Up/Down)
9. Céc thong sé ché do dong dien han
- Dong dién han xoay chiéu (AC) hay mot chiéu (DC)



- Kiéu dau dién cuc: dau cucthuan hay cuc nghich (-EN/EP)

- Pham vi dién ap han (Volts)
- Pham vi dong dién han (Ampere)
- bién cuc Vonfram: Kich cd va loai

- Phuong phap di chuyén dau mat dién cuc

- Téc do cap day han
10. Cac diéu kién ky thuat

- Dich chuyén dién cuc han: Dich chuyén ngang hay dich chuyén doc

- Kich ¢& cua chyp khi

- Phwong phap lam sach méi ghép va lam sach giira cac Ip han

- Bién phap 1am sach phia dbi dién

- Tam véi dién cuc ( khoang cach tir dau bép han dén vat han)
- Han mét 16p hay han nhiéu 16p cho mdi phia

- S6 dien cuc kim loai han, que han
- Toc do han
- Céc thdng s6 khac

11. Bang thong s quy trinh han

Weld Filler Metal Current
¢ Welding | (Kim logi han) (Hién hanh) Travel
layer Volts
process i Ampe B Speed i
No. i Dia. ) . (Pién . .. .. | Heatinput
B (Qua Polarity | (Dong ] (Toc do di
(So X Class (mm) 3 ap) B (KJ/mm)
] trinh . . (Cuc dien) chuyén)
lép X (Logi) |(Buong ) V) :
. han) i tinh) (A) (CmVmin)
han) kinh)
1$t
2nd
pth

- B4o c4o két qua thir nghiem
+ Thir nghiém  kéo

+ Thir udn: Thr udn chan, ubn mat hozc udn canh

+ Thu d6 dai va dap
+ Céc thtr nghiém khac
+ Céc thong tin

+ Ho Vva tén ctia nguoi tho han quy trinh, mé sb tho han
+ Ho Va tén ciia nguoi gidm sét két qua thir nghiém co tinh

+ S6 bao céo cua phong thi nghigm

+ Tiéu chuan &p dung céc thir nghiém cua mau ther quy trinh han

+ Tén cong ty
+ Ngay thang nam




+ Nguoi lap bédo cao
+ Nguoi phé duyét
+ Co quan chang kién va phé duyét

C: HUONG DAN PQC QUY TRINH HAN

Muc tiéu:
- Doc duoc quy trinh han theo tiéu chuan AWS D1.1

- Doc duoc quy trinh han theo tiéu chuan ASME section IX — 2007
I. Quy trinh han theo tiéu chuan ASME

EPC CONTRACTOR
(TONG THAU EPC)
Add: (dia chi)

WELDING PROCEDURE SPECIFICATION (WPS)
( Quy trinh han WPS)

WPS No: ( Sé quy trinh)

EPC
WELDING SECTION CONTRACTOR THIARD PARTY
(Bén thu ba)

(Bé phdn cdng nghé han) (Tong thau)

APPROVED
( Nguoi phé
chuan)

PREPARED BY CHECKED BY
(Nguoi sogn thao quy (Nguoi Kiem tra)
trinh)

APPROVED
( Nguroi phé chuan)

Signature: (chir ky) Signature: (chi ky) Signature: Signature:
(chir ky) (chir ky)

Date: (Ngay) Date: (Ngay) Date: (Ngay) Date: (Ngay)
Name: (Ho va tén) Name: (Ho va tén) Name: Name:
(Ho va tén) (Ho va tén)




EPC CONTRACTOR
WPS No:

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name
( Tén cbng ty chiu trach nhiém ldp WPS)

WPS No: Date:

( Quy trinh s9) (Ngay lap quy trinh)
Supporting PQR No: Revision No: Date:

(Sé bao céo thi quy trinh) (Lan sita doi) (Ngay sira doi)
Welding Process: Type: Manual, Mechine, Automatic, Semi-automatic
(Logi quy trinh han) (Nhém phwong phdp han)

Applicable Code: (Quy pham, tiéu chudn ap dung)

JOINT : (QW-402) JOINT DETAILS
(Logi lién két thiét ké sir dung) (Chi tiét cua lién két)

Type: V, U Groove and Fillet Weld
(Logi)  (Mdi han giap mai véat chir U, V vamai han goc)

Backing: (Pém lot) Yes (C0) No (Khéng)
Backing material: (Logi dém 16t)
1 Metal (Kim logi) 1 Nonfusing Metal (Kim logi khéng néng chay)

71 Nonmetalic (Phikim)  [1 Other (Vdt ligu kh&c)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P—-No Group No: to P —No. Group No.
(Nhom) (Ph&n nhom)  (Vai) (Nhém) (Ph&n nhom)
Specification Type and Grade (Spec va Grade cua kim logi nén)

To Specification Type and Grade (Véi Spec va Grade)

Thickness Range (pham vi chiéu day)

Base Metal Groove Fillet

(Kim logi nén) (Giap mai) (G6c)
Pipe Dia. Range Groove Fillet
(Puwrong kinh) (Giap moi) (G6c)

FILLER METALS: (QW - 404) (Kim logi dién day — Vat liéu han)

SFA Specification No. (S6 Spec cua kim logi han)
AWS No (Ki hi¢u theo AWS)

F — No. (Sé F — tratrong ASME 1X)

A —No. Sé A —tra trong ASME 1X)

Size of Fillet (Kich cé que, day han)

Electrode — Flux (Thudc han)

Flux Trade Name (Tén thwong mai thuoc han)
Other (Loai khéac)




POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (V; tri han giap moi)
Position(s) of Fillet (Vi tri han goc)
Welding progession (Hiwéng han): UP (Han leo) DOWN (Han tir trén xuong)

PREHEAT(QW — 406) (Gia nhiét so bo)

Preheat Temperature Min (Nhiét d¢ gia nhi¢t) °C (°F)
Interpass Temperature Max (Nhiét do giica cac dwong han) °C (°F)
Preheat Maintenance method (Bi¢n phap nung néng) °C (°F)

GAS (QW — 408) (Khi bao vé)

Percent Composition (Thanh phdn cdu tao)

Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét)
Flow Rate (Luu hrong)

Gas backing (mixture) (Khi trén, d tinh khiét)

POST WELD HEAT TREATMENT (QW — 408) (X Iy nhiét sau khi han)

Temperature range: (Pham vi nhiét do)
Time range: (Pham vithoigian)
Heating Rate (Tdc dé nung nong)
Cooling Rate (Téc dé 1am ngudi)

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng déc trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu)

Ampe (Dong han) See below table (Tra bdng)

Polarity (Loai cuc tinh)

Volts (Pién ap han) See below table (Tra bang)

Tungsten Electrode Size and Type (Kich cé va loai dién cuc Vonfram)

Mode of Metal Transfer for GMAW (Dang dich chuyén giot kim logi khi han GMAW)
Electrode Wire Feed Speed Range (Téc dé cap day han)

TECHNIQUE (QW - 410) (Bi¢n phép ky thugt)
Stringer or Weave Bead:

(Bi¢n phép dich chuyén mé han)
Multiple or Single Electrodes
(Han nhiéu hogc mét dién curc)
Multiple or Single Pass

(Han nhiéu hogc mét dwrong han)
Orifice or Gas cup size

(Kich c& chup phan phéi khi)
Contact tube to Work distance
(Tam véi dién cuc)




Travel Speed range (Pham vitéc dé han) See below table (Tra bang)
Initial and Interpass Cleaning

(Bi¢n phap lam sach dwong han)

Method of Back Gouging

(Phwong phdp tdy bé mdt sau)

Peening

(Ren dinh hinh trueéc khi han)

Other (Bi¢en phéap khac)

TECHNIQUE WELDING DATA (bdng thong sé ki thugt) Example

Weld Filler Metal Current Travel Heat
Welding ) Volts | Speed input
layer Dia. ) Ampe . .
Process Class Polarity (V) | (Cm/mi | (Kj/mm
No. (mm) (A)
n) )

1% GTAW | ER70SG | 2.6 DCEN 85-105 | 12-18 | 65-95 | 0.8-2.0
2nd 3.2 DECP 90-120 | 25-30 | 70-100 | 0.8—-2.0
And SMAW | E7016
over 2.6 DECP 70-90 | 23-28 | 70-110 | 0.8-2.0

1. Quy trinh han 3G (SMAW)

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il

Add: Hong Thai District, An Duong Province, %ME

Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name: CVCOTII
( Tén cbng ty chiu trach nhiém ldp WPS)

WPS No: SMAW - 01 Date: 20/05/2012

( Quy trinh sd) (Ngay ldap quy trinh)
Supporting PQR No: SMAW - 01 Revision No: 1 Date:

(S6 béo céo tha quy trinh) (Lan sira doi) (Ngay sita doi)
Welding Process: SMAW Type: Manual (bang tay)

(Loai quy trinh han) (Nhom phwong phap han)



http://www.cvcot.edu.vn/

Applicable Code: ASME section IX
(Quy phgm, tiéu chudn &p dung)

JOINT : (QW-402) JOINT DETAILS
(Logi lién két thiét ké si dung) (Chi tiét cia lién két)
Type:  V weld -
(Logi)  (Mdi han giap mai vat chiz V) Y
Backing: (Dém I6t) Yes (Cd); No (Khdng) i \
Backing material: (Logi dém 16t) ﬁ+ -

) Metal (Kim logi) 1505} || 2545

1 Nonmetalic (Phi kim)
1 Nonfusing Metal (Kim logi khdng nong chay)
[ Other (Vat liéu khéac)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No. 1 Group No. 1,2
(Nhém) (Ph&n nhom) (Vo) (Nhém) (Ph&n nhom)
Specification Type and Grade AS53GrA/B A106GrAB,C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA,B A106GrAB,C

(Voi Spec va Grade)
Thickness Range (pham vichiéu day)

Base Metal Groove 1,6 mmto 14,2 mm
(Kim logi nén) (Giap moi)

FILLER METALS: (QW — 404) (Kim logi dién day — Vat liéu han)

SFA Specification No. (S6 Spec cua kim logi han) FA 5.1
AWS No (Ki hi¢u theo AWS: E 7016

F —No. (S6 F —tratrong ASME IX): 4

A —No. Sé A —tra trong ASME 1X): 1

Size of Fillet (Kich cé que, day han) 2.4mm — 4.0mm
Electrode — Flux (Thuéc han) N/A

Flux Trade Name (Tén thwong mai thusc han) Kobelco
Other (Logi khac)

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (Vj tri han giap méi) 3G
Welding progession (Hwdéng han): UP (Han leo)

PREHEAT(QW — 406) (Gia nhiét so bo)

Preheat Temperature Min (Nhiét do gia nhiét) °C (°F): 25°C




Interpass Temperature Max (Nhiét do giira cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bi¢n ph&p nung nong)°C (°/F) N/A

GAS (QW —408) (Khi bao v¢)

Percent Composition (Thanh phdn cdu tao): N/A

Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét): N/A
Flow Rate (Luu lwong): N/A

Gas backing (mixture) (Khi trgn, dg tinh khiét): N/A

POST WELD HEAT TREATMENT (QW — 408) (X Iy nhiét sau khi han)

Temperature range: (Pham vinhiér do): N/A
Time range: (Phgmvithoigian) N/A
Heating Rate (Téc dé nung ndng) N/A
Cooling Rate (Téc dé lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng déic trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu) DC
Ampe (Dong han) See below table (Tra bang)

Polarity (Loai cuc tinh): DCEP

Volts (bién ap han) See below table (Tra bang)

TECHNIQUE (QW —410) (Bién phép kj thugt)
Multiple or Single Electrodes: Single
(Han nhiéu hogc mét dién curc)

Multiple or Single Pass: Multi pass (nhiéu lop)

(Han nhiéu hogc mét dwrong han)

Contact tube to Work distance N/A

(Tam véi dién cuc)

Travel Speed range (Pham vitéc dé han) See below table (Tra bdng)
Initial and Interpass Cleaning: Brush anh Grinding (Ban chai thép vabua)
(Bi¢n phap lam sach dirong han)

Method of Back Gouging N/A

(Phwong phdp tdy bé mat sau)

Peening: N/A

(Ren dinh hinh trueéc khi han)

Other (Bi¢n phap khac) N/A

TECHNIQUE WELDING DATA (bdng thang sé ky thudt)

Weld Filler Metal Current Travel
Weldig ) Volts Speed | Heat input
layer Dia . Ampe .
Process Class Polarity V) Cm/ (Kj/mm)
No. (mm) (A) i
min)
1" SMAW | E7016 2.4 DCEP | 65-85]20-26 | 65-95| 0.8-2.0




ond SMAW | E7016 | 3.2 | DCEP | 65-90 | 22-28 | 65-95 | 0.8—-2.0

3" SMAW | E7016 3.2 DCEP | 65-90 | 22-28 | 65-95 | 0.8-2.0

4" E7016 3.2 DCEP | 65-90 | 22-28 | 65-95 | 0.8—-2.0

And SMAW
over

E7016 2.4 DCEP | 65-85|20-26 | 65 -90 | 0.8-2.0

2. Quy trinh han 3G (GMAW)
Muc tiéu: . .
- Poc duoc quy trinh han 3G bang phuong phap GMAW theo tiéu chuan ASME

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il

Add: Hong Thai District, An Duong Province, , ASME
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794

E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name: CVCOTII
(' Tén cdng ty chiu trach nhiém lgp WPS)

WPS No: SMAW -01 Date: 22/05/2012

( Quy trinh sd) (Ngay ldap quy trinh)
Supporting PQR No: GMAW - 01 Revision No: 1 Date:

(So béo céo thi quy trinh) (Lan sira doi) (Ngay sira doi)
Welding Process: SMAW Type: Semi - Automatic (Ban tu dong)
(Loai quy trinh han) (Nhom phwong phap han)

Applicable Code: ASME section IX
(Quy pham, tiéu chudn &p dung)



http://www.cvcot.edu.vn/

JOINT : (QW-402) JOINT DETAILS
(Logi lién ket thiét ké sir dung) (Chi tiét cuia lién két)

Type: V weld -
(Logi)  (Méi han giap mai véat chizV ) -y

i !
Backing: (Pém l6t) Yes (C6); No (Khéng)

11

Backing material: (Loai d@ém 16t) 1L : :—
1 Metal (Kim logi) 13405 25405

"1 Nonmetalic (Phi kim)
71 Nonfusing Metal (Kim logi khéng néng chay)
1 Other (Vat liéu khac)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No. 1 Group No. 1,2
(Nhém) (Phan nhom)  (Vai) (Nhém) (Ph&n nhom)
Specification Type and Grade AbB3GrA B A 106 Gr A B, C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA B A 106 Gr A B, C

(Voi Spec va Grade)

Thickness Range (pham vichiéu day)
Base Metal Groove 1,6 mm to 14,2 mm
(Kim logi nén) (Giap moi)

FILLER METALS: (QW —404) ( Kim logi dién ddy — Vat ligu han)

SFA Specification No. (So Spec cua kim logi han) SFA 5.18
AWS No (Ki hi¢u theo AWS: ER 70 S

F —No. (S6 F —tratrong ASME IX): 4

A —No. Sé A —tra trong ASME 1X): 1

Size of Fillet (Kich co que, day han) @1.2 mm

Electrode — Flux (Thudc han) N/A

Flux Trade Name (Tén thwong mai thuoc han) Kiswel

Other (Loai khéc)

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (Vj tri han giap méi) 3G
Welding progession (Hiwéng han): UP (Han leo)

PREHEAT(QW — 406) (Gia nhi¢t so bo)

Preheat Temperature Min (Nhiét dé gia nhiét) °C (°F): 25°C
Interpass Temperature Max (Nhiét do giira cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bién phap nung nong) °’C (‘F) N/A

GAS (QW —408) (Khi bao v¢)

Percent Composition (Thanh phdn cdu tgo): CO2
Shielding Gas Type (Mixture) (Loai khi, dg tinh khiét): 99,90% CO2
Flow Rate (Liwru lwong): (10 + 15) (litre/min)




Gas backing (mixture) (Khi trgn, do tinh khiét): N/A

POST WELD HEAT TREATMENT (QW — 408) (X I nhiét sau khi han)

Temperature range: (Pham vi nhiér do): N/A
Time range: (Pham vithoigian) N/A
Heating Rate (Téc dg nung ndng) N/A
Cooling Rate (Téc dé 1am ngusi) N/A

ELECTRICAL CHARACTERISTICS (QW —409) (Nhitng déic trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu)
Ampe (Dong han) See below table (Tra bang)

Polarity (Loai cuc tinh): DCEP

\olts (Pién ap han) See below table (Tra bang)

TECHNIQUE (QW — 410) (Bi¢n phap ki thudt)

Stringer or Weave Bead: Stringer and Weave (chuyén déng thang vangang rdng cuea)

(Bién phap dich chuyén mé han)

Multiple or Single Electrodes: Single (Mot dien cuc)
(Han nhiéu hodc mét dién cuc)

Mode of Metal Transfer for GMAW(Dgang dich chuyén giot kim logi khi han GMAW):

Globular (hinh cau)

Multiple or Single Pass: Multi pass (Nhiéu lp)

(Han nhiéu hogc mét dwong han)

Contact tube to Work distance: (10 + 15) (mm)

(Tam véi dién cuc)

Travel Speed range (Pham vitdc dé han) See below table (Tra bdng)
Initial and Interpass Cleaning: Brush anh Grinding (Ban chai thép vabua)
(Bi¢n phap lam sach dwong han)

Method of Back Gouging N/A

(Phwong phdp tdy bé mat sau)

Peening: N/A

(Ren dinh hinh truéc khi han)

Other (Bi¢n phap khac) N/A

TECHNIQUE WELDING DATA (bdang thdng sé ki thudt)

Vield Hller Meta Qurent Trael | Hest
e | VIl Nia ppe| US| SEed | it
Y| Process | Qass Polarity V| (m |(m
\b (m) A |
T 12 | DEP | 100- | 18- |100-160| 08—
QVAW | ERT0S w0 | 50
d 12 | DEP | 110- | 0- |120-190] 08—
2¢ | QUAW | BRIS o | B 50




3¢ HROS| 12 | DKP | 110- | 20- | 90-140| 08—
Ad 140 | 0 20

€\ AN
ERI0S DEP 110- | 20- 08—

3. Quy trinh han 3G (GTAW)
Muc tiéu: . ,
- Boc dugc quy trinh han 3G bang phuong phap GTAW theo tiéu chuan ASME

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il &
Add: Hong Thai District, An Duong Province, ASME
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name: CVCOTII
( Tén cbng ty chju trach nhiém ldp WPS)

WPS No: GTAW -01 Date: 24/05/2012

( Quy trinh so) (Ngay ldp quy trinh)
Supporting PQR No: GTAW - 01 Revision No: 1 Date:

(Sé bao céo thi quy trinh) (Lan sita doi) (Ngay sira do)
Welding Process: GTAW Type: Manual (bang tay)

(Loai quy trinh han) (Nhom phwong phap han)

Applicable Code: ASME section IX
(Quy phgm, tiéu chudn &p dung)

JOINT : (QW-402) JOINT DETAILS

(Logi lién két thiét ké si dung) (Chi tiét cua lign két)

Type: V weld o

(Logi)  (Mdi han giap mdi vat chiz V) Y

Backing: (Bém 16t) Yes (C6); No (Khéng) :'1L A / JI’
Backing material: (Loai dém 16t) ! —

71 Metal (Kim logi) Ll A

1 Nonmetalic (Phi kim)
1 Nonfusing Metal (Kim logi khdng nong chay)



http://www.cvcot.edu.vn/

1 Other (Vqt liéu khac)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No. 1 Group No. 1,2
(Nhém) (Phan nhém) (Vo) (Nhém) (Phan nhém)
Specification Type and Grade AS3GrA B A 106 Gr A B, C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A5S3GrA B A 106 Gr A B, C

(Vi Spec va Grade)

Thickness Range (pham vichiéu day)
Base Metal Groove 1,6 mm to 14,2 mm
(Kim logi nén) (Giap moi)

FILLER METALS: (QW — 404) (Kim logi dién day — Vat liéu han)

SFA Specification No. (S6 Spec cua kim logi han) FA 5.18
AWS No (Ki hi¢u theo AWS: ER 70S - G

F—No. (S6 F —tratrong ASME 1X): 6

A —No. S¢ A —tra trong ASME 1X): 1

Size of Fillet (Kich co que, day han) @2.4 mm

Electrode — Flux (Thuéc han) N/A

Flux Trade Name (Tén thirong mai thuéc han) N/A

Other (Loai khac) N/A

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (V; tri han giap méi) 3G
Welding progession (Hwdong han): UP (Han leo)

PREHEAT(QW — 406) (Gia nhiét so bo)

Preheat Temperature Min (Nhi¢r d¢ gia nhi¢t) °C (°F): 25°C
Interpass Temperature Max (Nhiét do giiza cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bi¢n phap nung nong) °’C (°F) N/A

GAS (QW — 408) (Khi bao vé)

Percent Composition (Thanh phdn cdu tgo): Argon

Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét): 99,99% Ar
Flow Rate (Luu heong): (05 + 07) (litre/min)

Gas backing (mixture) (Khi trgn, dg tinh khiét): N/A

POST WELD HEAT TREATMENT (QW — 408) (X Iy nhiét sau khi han)

Temperature range: (Pham vinhiér do): N/A
Time range: (Pham vithoigian) N/A




Heating Rate (Téc dé nung nong) N/A
Cooling Rate (Téc dé lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW —409) (Nhitng ddc trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chieu) DC

Ampe (Dong han) See below table (Tra bang)
Polarity (Loai cuc tinh): DCEP (Phan cuc nghich)
Volts (Pién ap han) See below table (Tra bang)

TECHNIQUE (QW - 410) (Bi¢n phép ky thugt)
Stringer or Weave Bead: Stringer and Weave (chuyén déng thang va ngang zic zac)
(Bién phéap dich chuyén mé han)

Multiple or Single Electrodes: Single (Mgt dién cuc)
(Han nhiéu hogc mét dién curc)
Orifice or Gas cup size (Kich cé chup phan phai khi): No.4, No.5, No.6 (ID) for GTAW
Multiple or Single Pass: Multi pass (Nhiéu lgp)
(Han nhiéu hogc mét dirong han)
Contact tube to Work distance: N/A
(Tam véi dién cuc)
Travel Speed range (Pham vitéc dé han) See below table (Tra bdng)
Initial and Interpass Cleaning: Brush anh Grinding (Ban chdi thép vabua)
(Bién phap lam sach dwong han)
Method of Back Gouging N/A

(Phwong phdp tdy bé mdt sau)

Peening: N/A
(Ren dinh hinh truéc khi han)
Other (Bién phap khac) N/A

TECHNIQUE WELDING DATA (bang thong sé ky thudt)

VELd Hiler Metdl Qurert Trael et
Weldirg . \olts| Seed | .
layer Process | dass Lia Polarity Anpe N | (mm Inu
o () 7 (Tt | eginm)
| G | BRI0SG| 24 | DOEN | 70405 1128' 6955' 08-20
2 | GIAW | BRIOSG| 24 | DOEN | 70:405 1128' %55' 08-20

3" 2- | -
Ad | GIAW | ERISG| 24 | DEN | 0405|  | & | 08-20
o




4. Quy trinh han 4G (FCAW)
Muc tiéu: ‘ .,
- boc dugc quy trinh han 4G bang phuong phap FCAW theo tiéu chuan ASME

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il é?
Add: Hong Thai District, An Duong Province, ASME

Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name: CVCOTII
( Tén cbng ty chiu trach nhiém ldp WPS)

WPS No: FCAW - 01 Date: 26/05/2012
( Quy trinh sd) (Ngay lgp quy trinh)
Supporting PQR No: FCAW - 01 Revision No: 1 Date:

(S6 béo céo tha quy trinh) (Lan sira doi) (Ngay sira doi)
Welding Process: FCAW Type: Semi - Automatic (Ban tu dong)

(Logi quy trinh han) (Nhém phuwong phdp han)

Applicable Code: ASME section IX
(Quy phgm, tiéu chudn &p dung)

JOINT : (QW-402) JOINT DETAILS

(Logi lién két thiét ké si dung) (Chi tiét cia lién két)

Type: 'V weld -

(Logi)  (Mdi han giap mai vat chir V) Y

Backing: (Pém I6t) Yes (C6); No (Khdng) :.,'1L A / Jr
Backing material: (Logai dém I6t) ! :

7 Metal (Kim logi) PRI

"1 Nonmetalic (Phi kim)
) Nonfusing Metal (Kim logi khdng nong chay)
1 Other (Vat liéu khac)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)
P-No 1 Group No: 1,2 to P—-No. 1 Group No. 1,2
(Nhom) (Pha&n nhém) (Vo) (Nhém) (Phan nhém)
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Specification Type and Grade ASB3GrA/B A106GrADB,C
(Spec va Grade cua kim logi nén)
To Specification Type and Grade A53GrA,B A106GrADB,C

(Voi Spec va Grade)

Thickness Range (pham vi chiéu day)

Base Metal Groove 1,6 mm to 14,2 mm
(Kim logi nén) (Giap mai)

FILLER METALS: (QW —404) ( Kim logi dién day — Vat liéu han)

SFA Specification No. (S¢ Spec cua kim logi han) SFA 5.20
AWS No (Ki hiéu theo AWS: E 71T -1

F — No. (S¢ F —tratrong ASME IX): 4

A —No. S¢ A —tra trong ASME 1X): 1

Size of Fillet (Kich cé que, day han) @1.2 mm

Electrode — Flux (Thugc han) N/A

Flux Trade Name (7én thirong mai thuéc han) Kiswel

Other (Loai khac) N/A

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (V; tri han giap maéi) 4G
Welding progession (Hwong han): N/A

PREHEAT(QW — 406) (Gia nhiét so bo)

Preheat Temperature Min (Nhiét do gia nhiét) °C (°F): 25°C
Interpass Temperature Max (Nhiét do giira cac duwong han) °C (°F) 250°C
Preheat Maintenance method (Bi¢n ph&p nung nong)°C (°/F) N/A

GAS (QW — 408) (Khi bao &)

Percent Composition (Thanh phan cdu tao): co2
Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét) 99,99% CO2
Flow Rate (Luu hrong): 10 — 15 (Vmin)
Gas backing (mixture) (Khi trgn, d tinh khiét): N/A

POST WELD HEAT TREATMENT (QW — 408) (X Iy nhiét sau khi han)

Temperature range: (Pham vi nhiér do): N/A
Time range: (Phgmvithoigian) N/A
Heating Rate (Téc dé nung ndng) N/A
Cooling Rate (Téc dé lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng déic trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu) DC
Ampe (Dong han) See below table (Tra bang)

Polarity (Loai cuc tinh): DCEP (Phéan cuc nghich)

\olts (bién ap han) See below table (Tra bang)

TECHNIQUE (QW — 410) (Bi¢n phap kj thugt)




Stringer or Weave Bead: Stringer and Weave (Bién phap dich chuyén mé han)

(chuyén dgng thang vangang rdng cua)

Multiple or Single Electrodes: Single (Mgt dién cuc)

(Han nhiéu hogc mét dién cuc)

Multiple or Single Pass: Multi pass (Nhiéu lép)

(Han nhiéu hogc mét dirong han)

Contact tube to Work distance (Tdm véi dién cuc): (10 + 15) (mm)
Travel Speed range (Pham vitéc dé han) See below table (Tra bdng)
Initial and Interpass Cleaning: Brush anh Grinding (Ban chdi thép vabua)
(Bién phap lam sach dwong han)

Method of Back Gouging (Phirong phdp tay bé mat sau): N/A
Peening(Ren dinh hinh truoc khihan): N/A

Other (Bién phap khac) N/A

TECHNIQUE WELDING DATA (bdng thong sé ky thudt)

VAld Hiler Metd Qurent Tradl et
Wlding - \oits | Seed |
13" Doess | Qass | P2 [polaity| AT | o | (| U
N (m) A ! | ogim)
T o | v | 12 | CEP | TIO0] - 20-60/ 0820
2| roa | e | 12 | CEP | TO-TE0] 20~ 20~ (0820
30 E1T1| 12 | CRP | 110-160] 20- | 20- |08-20

A roaw 23
7| 12 | CEP | 10160 - | D | 0820

5. Quy trinh han 6G (GTAW + SMAW)
Muc tiéu:

- Poc duoc quy trinh han 6G bang phuong phap (GTAW + SMAW) theo tiéu chuan ASME

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il




Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam. ASME
Tel: 84.31.8602835 Fax: 0301.3670794 '
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name: CVCOTII
(' Tén cbng ty chiu trach nhiém lgp WPS)

WPS No: GTAW + SMAW- 01 Date: 28/05/2012

( Quy trinh sd) (Ngay ldap quy trinh)
Supporting PQR No: GTAW + SMAW -01  Revision No: 1 Date:

(S6 béo céo thi quy trinh) (Lan sira do) (Ngay sita doi)
Welding Process: GTAW + SMAW - 01  Type: Manual (bang tay)

(Loai quy trinh han) (Nhom phwong phap han)

Applicable Code: ASME section IX
(Quy pham, tiéu chudn &p dung)

JOINT : (QW-402) JOINT DETAILS

(Logi lién ket thiét ké sir dung) (Chi tiét cia lién két)

Type: V weld

(Logi)  (Méi han giap mai vat chizV )

Backing: (Pém lot) Yes (C6); No (Khéng) H'1L J
Backing material: (Loai dém 16t) Weld metal 1

C Metal (Kim logi)

) Nonmetalic (Phi kim)
1 Nonfusing Metal (Kim logi khéng ndng chay) Root pass by GTAW
1 Other (Vat liéu khac)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P-No. 1 Group No. 1,2
(Nhém) (Ph&n nhom) (Vo) (Nhém) (Ph&n nhom)

Specification Type and Grade ASB3GrA/B A106GrAB,C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA,B A106GrAB,C

(V&i Spec va Grade)
Thickness Range (pham vi chiéu day)
Base Metal (Kim logi nén) Groove (Giap méi) 1,6 mm to 14,2 mm

FILLER METALS: (QW —404) (Kim logi dién day — Vat liéu han)

SFA Specification No. FA5.18 FAGS.1
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(S6 Spec cua kim logi han)

AWS No (Ki hi¢u theo AWS: ER 70S-G E 7016
F —No. (S¢ F —tratrong ASME IX): 6 4

A —No. S6 A —tra trong ASME 1X): 1 1
Size of Fillet (Kich cé que, day han) D24

Electrode — Flux (Thuéc han) N/A mm N/A
Flux Trade Name N/A N/A
(Tén thwong mai thuéc han) N/A N/A

Other (Loai khéac)

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (Vi tri han giap méi) 6G
Welding progession (Huwdéng han): UP (Han tur duoi 1€n)

PREHEAT(QW — 406) (Gia nhiét so' bo)

Preheat Temperature Min (Nhiét dé gia nhiét) °C (°F): 25°C
Interpass Temperature Max (Nhiét do giira cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bi¢n ph&p nung nong) °C (°F) N/A

GAS (QW —408) (Khi bao vé) GTAW SMAW
Percent Composition Argon N/A
(Thanh phan cdu tqo):

Shielding Gas Type (Mixture) 99,99 % Ar N/A
(Logi khi, dé tinh khiét)

Flow Rate (Luu leong) (5+7) litre/min N/A
Gas backing (mixture) N/A N/A
(Khi trén, do tinh khiét)

POST WELD HEAT TREATMENT (QW — 408) (Xi ly nhiét sau khi han)

Temperature range: (Pham vi nhiér dg): N/A
Time range: (Phamvithoigian) N/A
Heating Rate (Téc dé nung nong) N/A
Cooling Rate (Téc dé lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng déc trung vé dong dién han)
Current AC or DC (Dong dién han xoay chiéu hay mét chiéu) DC
Ampe (Dong han) See below table (Tra bang)

Polarity (Loai cuc tinh): DCEP (Phan cuc nghich)
Volts (Pién ap han) See below table (Tra bang)
Tungsten Electrode Size and Type: 2% Thoriated @ 2,4 mm
Pure Tungsten, 2% Thoriated, etc
Electrode Wire Feed Speed Range N/A

TECHNIQUE (QW — 410) (Bi¢n phép ki thudt)




Stringer or Weave Bead: Stringer and Weave (chuyén dgng thang va ngang zic zac)
(Bién phép dich chuyén mé han)

Multiple or Single Electrodes: Single (Mgt dién cuc)

(Han nhiéu hogc mét dién cuc)

Orifice or Gas cup size (Kich c& chup phan phai khi): No.4, No.5, No.6 (ID) for GTAW
Multiple or Single Pass: Multi pass (Nhiéu 16p)

(Han nhiéu hogc mét dwong han)

Contact tube to Work distance: N/A

(Tam véi dién cuc)

Travel Speed range (Pham vitdc do han) See below table (Tra bdng)

Initial and Interpass Cleaning: Brush anh Grinding (Ban chdi thép vabua)

(Bién phap lam sach dwrong han)

Method of Back Gouging N/A

(Phwong phdp tay bé mat sau)

Peening: N/A

(Rén dinh hinh truéc khi han)

Other (Bi¢n phap khac) N/A

TECHNIQUE WELDING DATA (bdng thong sé kyj thudt)

Weld . Filler Metal Current Travel
Welding : Volts
layer Dia. . Ampe Speed Remarks
Process Class Polarity V) )
No. (mm) (A) (mm/min)
1 GTAW | ER70S-G| 2.4 | DCEN [70-105 | 12-18 | 65-95
2n E7016 | 2.6 | DCEP [80-100 | 20-28 | 70-100
And | SMAW E 7016 3.2 DCEP [80-120 | 20-28 | 70- 100
over E 7016 4.0 DCEP [110-150| 23-30 | 70 - 110

I1. Quy trinh han theo tiéu chuan AWS

1. Quy trinh han 3G (SMAW)
Muc tiéu: ‘ ﬁ
- Boc dugc quy trinh han 3G bang phuong phap SMAW theo tiéu chuan AWS

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn
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WELDING PROCEDURE SPECIFICATION (WPS)

WPS No: CVCOT I1- 01-2012

PREPARED BY CHECKED BY APPROVED
(Chudn b bsi) (Kiém tra boi) (Chizng nhdn)




THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

WPS No: CVCOT IlI- 01-2012 Revision: 0

( Quy trinh han s¢) (Stra doi)

Supporting PQR No: CVCOT2-PQR 01 Type (Logi) : Manual (tay)
Welding Process: SMAW

Applicable Code: AWS D 1.1- 2006 27" May, 2012
(Tiéu chudn ap dung) Date (Ngay):

Prepared by: NGUYEN LONG BIEN

(Ngueoi chudn bi)

JOINT DESIGN USED: JOINT DETAILS (Chi tiét méi ghép)

Type(Logi) : Single V Butt Weld o
GTAW: No - SMAW: Yes ! A/ JP

Backing (dém 16t): For SMAW: Weld Metal ' — .

Backing material: (Kim logi moi han) .

(Vat licu dém 16t)

Root Opening: 25+£05mm

(Khe ho)

Root Face(Dg tu): 1.5+ 0.5 mm

Groove Angle: 60°

(Goc ranh han) N/A

Back Gouging:

(Goug mat sau)

BASE METALS (Kim logi co ban):

Material Specification: Group 1 to Group 1
(Pdc diém cua vt lidu)
Type or Grade (Logi hodc thir hang): A 106 Gr.B

Thickness range (P¢ day): Groove: 3.0mm to 22mm
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Diameter(pipe): Groove: Unlimited Fillet: Al

(Puong kinh doi véi ong) Fillet:  All
FILLER METALS (Kim logi dién ddy — Vat li¢u han):

AWS Specification: (Ki hi¢u theo AWS) AWS A5.1

AWS Classification: E 7016

F. No (Sé F — tratrong ASME IX): 4

A. No (S¢ F — tra trong ASME 1X): 1

Size of filler metal(Kich c& que, day han: @26-23.2mm

Trade name (7én thuong mai) : HUYNDAI

SHIELDING (Khi bao vé)

Gas (Khi): N/A
Percent Composition(Thanh phdan cdu tao): N/A

Flow rate (Lwu lwong): N/A

Gas cup Size: N/A
Electrode — Flux (Que han — thudc han) N/A
PREHEAT(Gia nhiét so bo):

Preheat Temperature (Nhiér do gia nhiét) °C : Min. 25°C
Interpass Temperature (Nhiét do giita cdac dwong han)C Max. 250°C
Preheat Maintenance method(Bién phap nung nong) : N/A

POSTWELD HEAT TREATMENT (Xu Iy nhiét sau khihan)

Temperature range (Pham vinhiér do): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vi tri han)
Position of Groove (Vi tri cia giap moi): 3G
Position of Fillet (Vitricuagdc): F,H,V

Welding Progression (Up/Down)(Hiéng han duedi lén trén hodc tir trén xudng dudi)) :

UP

ELECTRICAL CHARACTERISTICS(Nhitng ddc trung vé dong dién han)
Current AC or DC (Dong dién han xoay chiéu hay mét chiéu)

Ampe(Dong han) : See below table (Tra bang)

Polarity (Logi cuc tinh) : DCEP (phéan cuc nghich)

Volts(Pién ap han) : See below table (Tra bang)

TECHNIQUE (Bi¢n phap ky thugt)

Travel speed (Pham vitéc do han) : SEE TABLE (Tra bang)
Stringer or Weave Bead : Stringer and Weaving
(Chuyén dgng thang vangang réing cua)

Multi-pass or Single Pass: Multi-Pass

(Han nhiéu hodc mét dwong han)

Number of Electrodes: 1

(S6 ciia dién cuc que han)




Peening(Ren dinh hinh trueéc khihan): N/A (C6 hogc khéng)
Interpass Cleaning : Grinding and Brushing (Bla vaban chdi
(Lam sgch ké han vamaéi han) thép)
Contact tube to work distance: N/A
(Tam véi dién cuc)
WELDING PROCEDURE
Hiler Metdl Curet Tadl
W\éld (Vat ligu) (Hien hanh) | \OItS
Welding . Jeeed
layer Dia. Face | 00
Nb Prooess (rm) _ AT[]? (Pham (Toc do |‘Eﬁ
.| Quy | dass | Polaity | . o di it
(So N ) (Puong (Dong | vi dién F
] trinh (Logi . (Cuc . , chuyén) (I@/rm)
P hany lquenany| KM gany | AV ] P
han) dien (IA) M mn)
CuC)
; 65- 08—
1 | SVAW | EOI6 | 24 | DCRP % 20-2 |65-PD 20
2 | vaw | Emis | 32 | D | o |28 | 65-% | B
3 | vaw | Ems| 32 | DR | o |28 | 65-% | o
40 o | 32 | o | B |2-m| e | %8
0 20
A | VAN %- 08—
ower EOI6| 40 | OHP % 23-30 | 5H5-D '20

2. Quy trinh han 3G (GMAW)
Muc tiéu: ‘ q
- Boc dugc quy trinh han 3G bang phuong phdp SMAW theo tiéu chuan AWS

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794

E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn
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WELDING PROCEDURE SPECIFICATION (WPS)
WPS No: CVCOT II- 01-2012

PREPARED BY CHECKED BY APPROVED
(Chuan byj) (Kiém tra) (Chezng nhan)




THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

WPS No: CVCOT II- 01-2012 Revision: 0
( Quy trinh han so) (Stra doi)
Supporting PQR No: CVCOT2-PQR 01 Type (Logi) : | Semi - Automatic
Welding Process: GMAW

Applicable Code: AWS D 1.1- 2006 Date (Ngay): | 27", May, 2012
(Tiéu chuan ap dung)

Prepared by: NGUYEN LONG BIEN

(Ngueoi chudn bi)

JOINT DESIGN USED: JOINT DETAILS (Chi tiét méi ghép)
Type(Loai) : Single Vv Butt Weld

Backing (dém 16t): N/A

Backing material: N/A

(Vat liu dem 16t)

Root Opening: 25+ 0.5 mm

(Khe ho)

Root Face: 1.5+0.5mm

(Do tu)

Groove Angle: 60°

(Goc ranh han)

Back Gouging: N/A

(Tay mdt sau)

BASE METALS (Kim logi co ban):

Material Specification: Group 1 to Group 1

(Pdc diém cua vt lidu)

Type or Grade (Logi hogc thiz A 106 Gr.B

hang):

Thickness range: Groove: 3.0mm to 22mm Fillet:  All
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(D¢ day) Groove: Unlimited Fillet: Al
Diameter(pipe):
(Puong kinh doi véi ong)

FILLER METALS (Kim logi dién day — Vit liéu han):

AWS Specification: (Ki hié¢u theo AWS) AWS A5.18

AWS Classification: ER70S

F. No (Sé F —tratrong ASME IX): 4

A. No (S¢ F — tra trong ASME 1X): 1

Size of filler metal(Kich c& que, day han: @ 1.2 mm

Trade name (Tén thuong mai) : KISWEL
SHIELDING (Khi bao vé)

Gas (Khi): CO2

Percent Composition(Thanh phdan cdu tao): 99,90% CO2
Flow rate (Luu lwong): (10 + 15) litre/min
Gas cup Size (Cé chup khi): (10 + 15)mm
Electrode — Flux (Que han — thuéc han) N/A
PREHEAT(Gia nhiét so bo):

Preheat Temperature (Nhiér do gia nhiét): Min. 25°C
Interpass Temperature (Nhiét do giita cdac dwong han) Max. 250°C
Preheat Maintenance method(Bién phap nung néng) : N/A

POSTWELD HEAT TREATMENT (Xu ly nhiét sau khihan)

Temperature range (Pham vinhiét do): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vi tri han)
Position of Groove (Vi tri cua giap moi): 3G
Position of Fillet (Vitricuagéc): F,H,V

Welding Progression (Up/Down)(Hiwéng han dudi lén trén hodc tir trén xuong duedi)) :

UP

ELECTRICAL CHARACTERISTICS(Nhitng ddc trung vé dong dién han)
Current AC or DC (Dong dién han xoay chiéu hay mét chiéu): DC
Ampe(Dong han) : See below table (Tra bang)

Polarity (Loai cuc tinh) : DCEP (phan cuc nghich)

\olts(Di¢n &p han) : See below table (Tra bang)

TECHNIQUE (Bi¢n phap ky thudt)

Travel speed (Pham vitéc dg han) : SEE TABLE (Tra badng)
Stringer or Weave Bead : Stringer and Weaving
(Chuyén déng thang vangang rang cua)

Multi-pass or Single Pass: Multi-Pass

(Han nhiéu hogc mét dirong han)




Number of Electrodes: 1
(S6 cua dién cuc han)

Peening(Rén dinh hinh trwoc khihan):
Interpass Cleaning :

N/A (C6 hogac khong)
Grinding and Brushing (Bua va ban chai

(Lam sach ké han vamai han) thép)
Contact tube to work distance: N/A
(Tam véi dién cuec) (10 + 15)mm

WELDING PROCEDURE

Hiler Metd Qurert Tradl
Weld (Vat liéu) (Hién hanh) \olts
Welding . Jeeed
layer Process Dia Rage (Téc do et
N quy | GBS | () Polaity| Ampe | ©hem | g | L
6 N (Logi | uong B dien | (K/m
o | "™ que | kin | e | ©ong Chm) m
han) han) han) dien tinh) | han) (A) (\/) (mn)
cuc)
1 | Qvaw|BRos| 12 | DEP | 100-140| 18- 28| 20-60 0-280‘
2¢ | QUAW|ERIS| 12 | DECP | 110-140| 20-30| 20-50| 5
4 BRS| 15 | peop | 110-140| 20-30| 20- 50 0-280‘
Ad | GQVAN 08—
oar EROS| 12 DECP | 110-140| 20-30| 20-50 '20

2. Quy trinh han 3G (GTAW

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Fax: 0301.3670794

Tel: 84.31.8602835

E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn
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WELDING PROCEDURE SPECIFICATION (WPS)

WPS No: CVCOT I1- 01-2012

PREPARED BY CHECKED BY

(Chudn bj) (Kiém tra) APPROVED

(Chzzng nhgn)




THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

WPS No:

( Quy trinh han so)
Supporting PQR No:
Welding Process:
Applicable Code:

CVCOT IlI- 01-2012

CVCOT2-PQR 01
GTAW
AWS D 1.1-2006

Revision:
(Stra doi)
Type (Logi) :

Date (Ngay):

Manual (tay)

27" May,
NGUYEN LONG BIEN 2012

(Tiéu chudn ap dung)
Prepared by:
(Ngueoi chuan bj)

JOINT DESIGN USED: JOINT DETAILS (Chi tiét méi ghép)

Type(Logi) : Single V Butt Weld
Backing (dém lot): N/A

Backing material: N/A

(Vat lieu dem 16t)

Root Opening: 25+ 0.5mm
(Khe ho)

Root Face: 1.5+ 0.5 mm
(Do t)

Groove Angle: 60°

(Goc ranh han)

Back Gouging: N/A

(Tay mdt sau)

BASE METALS (Kim logi co ban):

Material Specification: Group 1 to Group 1

(Pdc diém cua vt lidu) A 106 Gr.B

Type or Grade (Logi hogc Groove: 3.0mm to 22mm Fillet: All
thet hang): Groove: Unlimited Fillet: Al
Thickness range

(D¢ day)

Diameter(pipe):
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(Puong kinh doi véi ong)

FILLER METALS (Kim loai dién day — Vat liéu han):

AWS Specification: (Ki hiéu theo AWS) AWS A5.18
AWS Classification: ER 70S-G

F. No (Sé F — tratrong ASME IX): 4

A. No (Sé F — tra trong ASME IX): 1

Size of filler metal(Kich c& que, day han: @ 1.2 mm
Trade name (7én thuong mai) : KISWEL
SHIELDING (Khi bdo vé)

Gas (Khi): Argon
Percent Composition(Thanh phdn cdu tqo): 99,95%
Flow rate (Lwu heong): (4 + 8) litre/min
Gas cup Size (Co chup khi): (5+8)mm
Electrode — Flux (Que han — thudc han) N/A

PREHEAT(Gia nhiét so bo):

Preheat Temperature (Nhiér do gia nhiét) °C : Min. 25°C
Interpass Temperature (Nhiét d¢ giita cdac dwong han) ‘C Max. 250°C
Preheat Maintenance method(Bi¢n phap nung nong) : N/A

‘POSTWELD HEAT TREATMENT (Xuly nhiét sau khi han)

Temperature range (Pham vinhiér dg): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vi tri han)

Position of Groove (V; tri cia giap maéi): 3G

Position of Fillet (Vitricuagoc): F,H,V

Welding Progression (Up/Down)(Hirdng han dudi lén trén hodc tir trén xudng dudi)) : UP

ELECTRICAL CHARACTERISTICS (Nhitng dic trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu): DC

Ampe(Dong han) : See below table (Tra bang)

Polarity (Logi cuc tinh) : DCEN

Volts(Dién ap han) : See below table (Tra bang)

Tungsten Electrode Size and Type (Cé dién cuc valoai): 2% Thoriated @ 2,4 mm . Pure
Tungsten, 2% Thoriated, etc

TECHNIQUE (Bién phap ky thudt)

Travel speed (Pham vitdce dé han) :
Stringer or Weave Bead :

(Chuyén dong thang va ngang rang cua)
Multi-pass or Single Pass:

(Han nhiéu hogc mét dirong han)
Number of Electrodes:

SEE TABLE (Tra bang)
Stringer and Weaving

Multi-Pass




(S6 cua dién cuc han)
Peening(Ren dinh hinh trwdc Khihan): N/A (Cé hogac khong)
Interpass Cleaning : Grinding and Brushing (Bua va ban chai
(Lam sgch ké han vamai han) thép)
Contact tube to work distance: N/A
(Tam véi dién cuc) (10 = 15)mm
WELDING PROCEDURE
Hiler Metdl Quret Tadl
Weld (Vat liu) (Hien hanh) | \OItS
\éldirg . Seed
layer N Dia Race S
N, | FYOoEsS () | Ae | eham | (T Fed
. | Quy | das | Polarity | | asdi | Inpd
(So < . (Puong (Dong | vi dién B
] trinh | (Logi que ) (Cuc . . chuyen | (Kj/mn]
P bany | pany | gy | M| 3
han) di¢n Al M nrin)
cuc)
I* | GIAV| ERIOSG| 24 | DOEN| 0106| 12-18| 65-%5| op
2¢ | GIAW| ERI0SG| 24 | DOEN| 70105 12-18| 66-% 55~
Jd
AU | GIAW| ERTOSG| 24 | DOEN | 0-105) 12-18| 665 5o~
oer

4. Quy trinh han 4G (FCAW)

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794

E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn
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WELDING PROCEDURE SPECIFICATION (WPS)

WPS No: CVCOT I1- 01-2012

PREPARED BY CHECKED BY

(Chudn bj) (Kiém tra) APPROVED

(Ching nhgn)




THE CENTRAL VOCATIONAL COLLEGE

Add: Hong Thai District, An Duong Province,

Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn

OF TRANSPORTS No Il

Hai Phong city, Vietnam.

Website: www.cvcot.edu.vn

WELDING PROCEDURE SPECIFICATION (WPS)

Company Name

WPS No: CVCOT II- 01-2012 Revision: 0

( Quy trinh han s¢) (Stra doi)

Supporting PQR No: CVCOT2-PQR 01 Type Semi-
Welding Process: FCAW (Loai) : Automatic

Applicable Code:

AWS D 1.1- 2006

(Tiéu chudn &p dung) Date 27" May, 2012
Prepared by: NGUYEN LONG BIEN (Ngay):

(Nguwoi chuan bj)

JOINT DESIGN USED: JOINT DETAILS (Chi tiét mai ghép)
Type(Loagi) : Single V Butt Weld

Backing (dém 16t): N/A

Backing material: N/A

(Vdt ligu dém 16t)

Root Opening: 25+0.5mm

(Khe ho)

Root Face: (D¢ tu) 1.5+ 0.5mm

Groove Angle:

(G6c ranh han) 60°

Back Gouging:

(Tay mat sau) N/A

BASE METALS (Kim logi co ban):

Material Specification: Group 1 to Group 1

(Pdc diém cua vt lidu)

Type or Grade (Logi hogc thir A 106 Gr.B Fillet: All
hang): Fillet: Al
Thickness range(P¢ day) Groove: 3.0mm to 22mm

Diameter(pipe): Groove: Unlimited

(Puwong kinh doi véi ong)

FILLER METALS (Kim loai dién day — Vat liéu han):
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AWS Specification: (Ki hi¢u theo AWS) AWS A 5.20

AWS Classification: E71T-1

F. No (S¢ F — tratrong ASME IX): 4

A. No (Sé F —tra trong ASME 1X): 1

Size of filler metal(Kich c& que, day han: @ 1.2 mm

Trade name (Tén thuong mai) : KOBELCO
SHIELDING (Khi bao vé)

Gas (Khi): CO2

Percent Composition(Thanh phan cau tao): 99,90% CO2
Flow rate (Luwu hrong): (10 + 15) litre/min
Gas cup Size (Co chup khi): (10 + 15)mm
Electrode — Flux (Que han — thudc han) N/A
PREHEAT(Gia nhiét so bo):

Preheat Temperature (Nhiér do gia nhiét): Min. 25°C
Interpass Temperature (Nhiét do giita cdc dwong han) Max. 250°C
Preheat Maintenance method(Bién phap nung néng) N/A

POSTWELD HEAT TREATMENT (Xu Iy nhiét sau khihan)

Temperature range (Pham vinhiét do): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vi tri han)
Position of Groove (Vi tri cia giap moi): 4G
Position of Fillet (Vitricuagoc): F,H,V

Welding Progression (Up/Down)(Hiweéng han duéi lén trén hodc tir trén xuong duedi)) : NIA
ELECTRICAL CHARACTERISTICS(Nhitng ddc trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu): DC

Ampe(Dong han) : See below table (Tra bang)

Polarity (Logi cuc tinh) : DCEP (phan cuc nghich)

VoltsDién ap han) : See below table (Tra bang)

TECHNIQUE (Bién phap ky thudt)

Travel speed (Pham vitdc dé han) : SEE TABLE (Tra bdng)

Stringer or Weave Bead : Stringer and Weaving

(Chuyén déng thang va ngang rang cua)

Multi-pass or Single Pass: Multi-Pass

(Han nhiéu hogc mét dwong han)

Number of Electrodes: 1

(S6 cua dién cuc han)

Peening(Ren dinh hinh truedéc khihan): N/A (C6 hoac khong)

Interpass Cleaning : Grinding and Brushing (Bua vaban chai
(Lam sach kéhan vamai han) thép)




Contact tube to work distance: N/A
(Tam véi dién cuc) (10 = 15)mm
WELDING PROCEDURE
Hiler Metd Qurert
W\éld Wild (Vat ligu) (Hien hanh) | \OItS Trael
| k O |y
¥ Provess a R (Tée do | -
ND. (M) yir | AT | Pham | ©OC9 | it
. (Quy dass 7 Polatty| © o di
(So ) . (Duong (Dong | vidién B (|‘q/
, trinh | (Logi que| . (Cuc . ) chuyén)
Pl hany | ohany | K Ly |3 )
han) dien (lq M mn)
Cuc)
I | FOW|EIT1| 12 |DECP [110-160 20-30| 20-60 |90
2¢ | FOMW| E7IT1| 12 |DECP [110-160 20-30| 20- 50 [ 25
30 E7IT1| 12 |CEP |110-160 20-30| 20- 50|55
Ad | FCAN 08
o E/AT1| 12 |DEP 110-160 20-30| 20-50 2'0
Bai 04 : HUONG DAN PQC BAO CAO QUY TRINH HAN (QPR)
Muc tiéu:

- Poc dugc béo cdo quy trinh han 3G(SMAW) theo tiéu chuan ASME

- Poc duogc béo cdo quy trinh han 4G(FCAW) theo tiéu chuan ASME

- Poc duogc béo cdo quy trinh han 6G(GTAW+SMAW) theo tiéu chuan ASME
- Poc duoc béo cdo quy trinh han 3G(SMAW) theo tiéu chuan AWS

- Poc dugc bao c4o quy trinh han 4G(FCAW) theo tiéu chuan AWS

I. B&o céo quy trinh han theo tiéu chuian ASME

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn

( ? iASME

Tel:




Website: www.cvcot.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)

Company Name: CVCOTII
(' Tén cbng ty chiu trach nhiém ldp WPS)

WPS No: SMAW - 01 Date: 22/05/2012

( Quy trinh sd) (Ngay ldap quy trinh)
Supporting PQR No: SMAW - 01 Revision No: 1 Date:

(S6 béo céo thi quy trinh) (Lan sira doi) (Ngay sita doi)
Welding Process: SMAW Type: Manual (bang tay)

(Logi quy trinh han) (Nhém phwong phap han)

Applicable Code: ASME section IX
(Quy pham, tiéu chudn &p dung)

JOINT : (QW-402) JOINT DETAILS
(Logi lién ket thiét ké sir dung) (Chi tiét cua lién keét)
Type: V weld

(Logi)  (Méi han giap mai vat chiz V)
Backing: (Pém lot) No (Khong)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No. 1 Group No. 1,2

(Nhém) (Ph&n nhom) (Vo) (Nh6om) (Ph&n nhom)
Specification Type and Grade AS3GrA, B A106GrAB,C

(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA,B A106GrA B, C

(Voi Spec va Grade)
Thickness Range (phgm vi chiéu day)
Base Metal (Kim logi nén) Groove (Giapmsi) 1,6 mmto 14,2 mm

FILLER METALS: (QW —404) (Kim logi dién day — Vat liéu han)

SFA Specification No. (Sé Spec cua kim logi han) FA 5.1
AWS No (Ki hiéu theo AWS: E 7016
F — No. (S6 F —tratrong ASME IX): 4
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A —No. S6 A —tra trong ASME 1X): 1

Size of Fillet (Kich ca que, day han) 3.2mm — 4.0mm
Electrode — Flux (Thudc han) N/A

Flux Trade Name (Tén thirong mai thusc han) Kobelco
Other (Loagi khéc)

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (Vi tri han giap méi) 3G
Welding progession (Hwdéng han): UP (Han leo)

PREHEAT(QW — 406) (Gia nhiét so' bg)

Preheat Temperature Min (Nhi¢r d¢ gia nhiéz) °C (°F):
Interpass Temperature Max (Nhiér do giira cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bién phap nung nong) °C (°F)

GAS (QW —408) (Khi bao v¢)

Percent Composition (Thanh phdn cdu tao):

Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét):
Flow Rate (Luu heong): N/A

Gas backing (mixture) (Khi trén, do tinh khiét):

POST WELD HEAT TREATMENT (QW — 408) (Xiz Iy nhiét sau khi han)

Temperature range: (Phgm vi nhiér dg): No
Time range: (Pham vi thoi gian)

Heating Rate (Téc dé nung nong)

Cooling Rate (Téc dé lam ngugi)

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng déic trung vé dong dién han)

Weld lding Filler Vetal Qurert i | Tl Heat
layer Process| Class | 2 Polarity/ A Wi Speed |t
N, (mm A (Qrimn) | (K/mm)
1 | SVAN| E0I6| 24 | DO | 60 2 | 66-% | 08-20
2 VANV EOI6) 32 |DCEP| O 24 | 66-% | 08-20
31d

Ad | SVAW| E0I6| 32 |DCEP| 70 24 | 66-%B | 08-20
oer

TECHNIQUE (QW — 410) (Bi¢n phap kj thudt)

Multiple or Single Electrodes: Single
(Han nhiéu hodc mét dién cuc)

Multiple or Single Pass(Han nhiéu hogc mér dwrong han): Multi pass (nhiéu lgp)
Contact tube to Work distance (Tam vdi dién cuc) N/A
Initial and Interpass Cleaning: Brush anh Grinding (Ban chai thép vabua)
(Bién phap lam sach dwong han)

Method of Back Gouging(Phuwong phdp tay bé mat sau) N/A




Peening(Rén dinh hinh trieéc khihan): N/A
Other (Bi¢n phap khac) N/A

TENSILE TESTS (QW-150) (Kiém tra dé bén)

Specimen | Width ) Area i . Failure Type
> Thickness Ultimate Ultimate _

No. (Chieu N (Khu . and Location

X . (Chigu day) Total Load | Unit Stress g
(Mau thur rong) Vuc) ) (Loai thir that

. (mm) (kN) (N/mm) .

s6) (mm) (mm?) bai va vi tri)
16 12 360 18.5 490 Satisfactory

16 12 360 18.5 500 Satisfactory

GUIDED BEND TESTS (QW-160) (Huwréng dan kiém tra thir uon)

Type and Figure Number Results
(Loai hinh va sb hinh) (Két qua)
Face Bend Satisfactory
Face Bend Satisfactory
Root Bend Satisfactory
Root Bend Satisfactory
TOUGHNESS TESTS (QW- 170) (Kiém tra d¢ dai)
. Specimen Test Impact Values
Specimen . T , Drop
Notch Size temp. (Céc gid tri anh huong) _
No. Location (Kich (Kiém Weight
~ C
(Mau thir s N _ break
. thu6c mau | tra nhiét Ft-1b %Shear Mils
S0) . A (Y/N)
thwr) do)
— ]
————

Comment (Binh lugn):

Fillet — Weld test (QW-180)

Result- Satisfactory (Két — qud - Pat ydu cau): [ Yes

Penetration into Parent Metal (Tham nhdp vao kim logi chinh): ] Yes
Marco Result (Két qua vimé) NIA

Other Tests (Kiém tra khac)

Type of Test (Logi cua kiém tra) Visual Examinator: Acceptable
Deposit Analysis : N/A

L 11173

Welder’s Name: Clock No: 6868 Stamp No: W1
Tests conducted by (Kiém tra diroc thuc hién boi)



Laboratory Test No (Phong thi nghiém kiém tra s¢) 01

We certify that the statements in this record are correct and that the test welds were prepared,
welded, and tested in accordance with the requirements of Section IX of the ASME Code.
(Ching t6i xac nhdn rang c&c bao céo trong hé so nay la chinh xdc va cdc méi han thiz nghiém
dwoc chuan bj, dirgc han, va thir nghiém phi hep véiyéu cau cia muc 1X cia Bg lugt ASME).
Manufacturer (Nha san suat):

Date: By:

2.2 Béo cao quy trinh han 4G(FCAW)

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No 11

Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam. : ASME

Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)

Company Name: CVCOTII

('Tén codng ty chju trach nhiém lgp WPS)

WPS No: FCAW - 01 Date: 21/05/2012

( Quy trinh so) (Ngay ldp quy trinh)
Supporting PQR No: FCAW - 01 Revision No: 1 Date:
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(S6 béo céo thi quy trinh) (Lan sira doi) (Ngay sira doi)
Welding Process: FCAW Type: Semi - Automatic (Ban tu dong)
(Loai quy trinh han) (Nhom phwong phap han)

Applicable Code (Quy pham, tiéu chudn ap dung): ASME section 1X

JOINT : (QW-402) JOINT DETAILS

(Logi lién két thiét ké si dung) (Chi tiét cua lién két)

Type: V weld .

(Logi) (Mai han giap moi vat chizV ) T‘:—Dﬂ?

Backing: (Bém 16t) No (Khéng) ] 1L \ Jr
= .

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No.1 Group No.1,2
(Nhém) (Phan nhom) (Vo) (Nhém) (Phan nhom)
Specification Type and Grade A53GrA B A106Gr A B,C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA,B A106GrAB,C

(V&i Spec va Grade)
Thickness Range (pham vi chiéu day)

Base Metal(Kim logi nén) Groove (Giap mai) 1,6 mm to 14,2 mm

FILLER METALS: (QW — 404) ( Kim logi dién day — Vat liéu han)

SFA Specification No. (So Spec cua kim logi han) SFA 5.20
AWS No (Ki hiéu theo AWS: E 71T -1

F —No. (S¢ F —tratrong ASME IX): 4

A —No. S6 A —tra trong ASME 1X): 1

Size of Fillet (Kich cé que, day han) @1.2 mm

Electrode — Flux (Thudc han) N/A

Flux Trade Name (Tén thirong mai thusc han) Kiswel

Other (Loai khac) N/A

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (V; tri han giap mai) 4G
Welding progession (Huwdéng han): N/A

PREHEAT(QW —406) (Gia nhiét so bo)




Preheat Temperature Min (Nhiét dé gia nhiét) °C (°F): 25°C

Interpass Temperature Max (Nhiét do giira cac dwong han) °C (°F) 250°C

Preheat Maintenance method (Bi¢n phap nung nong)°C (°F) Gas+ 02

GAS (QW —408) (Khi bao v¢)

Percent Composition (Thanh phdn cdu tao):
Shielding Gas Type (Mixture) (Loai khi, dé tinh khiét):
Flow Rate (Luu hrong):
Gas backing (mixture) (Khi trén, dg tinh khiét):

CO2
99,99% CO2

10 — 15 (Vmin)
N/A

POST WELD HEAT TREATMENT (QW — 408) (Xi Iy nhiét sau khi han)

Temperature range: (Phagm vi nhiér dg): N/A
Time range: (Phamvithoigian) N/A
Heating Rate (Téc dé nung nong) N/A
Cooling Rate (Toc d@é lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW — 409) (Nhitng dic trung vé dong dién han)

VELd Fller Metd Qurert Trael Heat
g | e | cims | DB | pory| AT | )| o | (G
00esS mm
No B | | oY A m | )
= | FoW | BT 12 | DEP [110-160| 20%0| 20-60 0'280‘
2 | FoW | 7L 12 | DEP [160-1%0| 2632| 30- 50 0530—
3¢ 11| 12 | DECP [200-220128-34| 40- 60 0530—
Ad | FOAW .
oer E7IT1| 12 | DEP [20-240%0-3 40- 0| %

TECHNIQUE (QW — 410) (Bi¢n phép ki thudt)

Stringer or Weave Bead: Stringer and Weave (chuyén déng thang vangang rang cua)

(Bién phap dich chuyén mé han)

Multiple or Single Electrodes: Single (Mgt dién cuc)
(Han nhiéu hogc mét dién cuc)
Multiple or Single Pass(Han nhiéu hogc mér diwong han): Multi pass (Nhiéu lép)
Contact tube to Work distance(Tam véi dién cuc): (10 + 15) (mm)

Travel Speed range (Pham vitéc dé han) See below table (Tra bdng)
Initial and Interpass Cleaning: Brush anh Grinding (Ban chdai thép vabua)

(Bién phap lam sach dwong han)

Method of Back Gouging(Phurong phdp tdy bé mat sau)N/A
Peening(Ren dinh hinh truréc Khihan): N/A




” Other (Bién phép khéc) N/A

TENSILE TESTS (QW-150) (Kiém tra do bén)

i Width ) Area . Ultimate Failure Type
Specimen N Thickness Ultimate ) _
(Chicu s (Khu Unit and Location
No. rong) (Chieu day) o) Total Load Stress (Loai thir thit
~ ‘ (6] a a
(Mau thir s6) | 00 (mm) ' (kN) i al o
(mm) (mm?) (N/mn?) | bai va vj tri)
16 12 360 18.5 490 Satisfactory
16 12 360 18.5 500 Satisfactory
GUIDED BEND TESTS (QW-160) (Hiwrdéng dan kiém tra thiz uén)
Type and Figure Number Results
(Loai hinh va sb hinh) (Két qua)
Face Bend Satisfactory
Face Bend Satisfactory
Root Bend Satisfactory
Root Bend Satisfactory
TOUGHNESS TESTS (QW- 170) (Kiém tra dé dai)
i Specimen Impact Values
Specimen ) Test L, . Drop
Notch Size (Céc giad tri anh huéng) )
No. ) . temp. Weight
« Location (Kich B
(Mau thi o~ | (Kiém tra . break
. thudc mau o Ft-Ib %Shear Mils
S0) ) nhiét do) (Y/N)
thir)
—
—— [

Comment (Binh lugn):
Fillet — Weld test (QW-180)

Result- Satisfactory (Két

Type of Test (Logi cua kiém tra) Visual Examinator: Acceptable
Deposit Analysis :

N/A

qud - Dat yéu cau): [ Yes
Penetration into Parent Metal (Tham nhdp vao kim logi chinh): (] Yes
Marco Result (Két qua vimé) NIA
Other Tests (Kiém tra khac)




Welder’s Name: Clock No: 6868 Stamp No: W1
Tests conducted by (Kiém tra diroc thuc hién boi)
Laboratory Test No (Phong thi nghiém kiém tra sg) 01

We certify that the statements in this record are correct and that the test welds were prepared,
welded, and tested in accordance with the requirements of Section 1X of the ASME Code.
(Chdng t6i xac nhdn rang c&c bao céo trong ho so nay la chinh xdc va cdc méi han thiz nghiém
dwoc chudn bi, dirgc han, va thir nghiém phi hep véiyéu cau cia muc 1X cia Bg lugt ASME).

Manufacturer (Nha san sudt):

Date: By:

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

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il

Add: Hong Thai District, An Duong Province, %
Hai Phong city, Vietnam. ASME

Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)

Company Name: CVVCOTII
( Tén cbdng ty chju trach nhiém lgp WPS)

WPS No: GTAW + SMAW- 01 Date: 20/05/2012

( Quy trinh so) (Ngay ldp quy trinh)
Supporting PQR No: GTAW + SMAW -01 Revision No: 1 Date:

(S6 bao céo thi quy trinh) (Lan sira doi)  (Ngay sira doi)
Welding Process: GTAW + SMAW - 01  Type: Manual (bang tay)

(Logi quy trinh han) (Nhém phwong phdp han)
Applicable Code (Quy pham, tiéu chudn ap dung): ASME section 1X

JOINT : (QW-402) JOINT DETAILS

(Logi lién ket thiét ké sir dung) (Chi tiét cua lién két)
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Type: V weld
(Logi)  (Mdi han giap mai véat chiz V)
Backing: (P¢ém 16t) No (Khdng)

BASE METALS: (QW-402) (Kim logi co ban — Kim logi nén)

P-No 1 Group No: 1,2 to P—-No. 1 Group No.1,2
(Nhom) (Ph&n nhom) (Vo) (Nhém) (Ph&n nhom)
Specification Type and Grade A53GrA, B A106GrAB,C
(Spec va Grade cua kim logi nén)

To Specification Type and Grade A53GrA,B A106GrAB,C

(Voi Spec va Grade)
Thickness Range (pham vi chiéu day)
Base Metal (Kim logi nén) Groove (Giap méi) 1,6 mm to 14,2 mm

FILLER METALS: (QW —404) ( Kim logi dién ddy — Vat ligu han)

SFA Specification No. (S6 Spec cua kim logi

. FA5.18 FAS.1
han)
AWS No (Ki hi¢u theo AWS:
. ER 70S-G E 7016
F —No. (So F —tratrong ASME IX): 5 4
A —No. So A —tratrong ASME IX): L L
Size of Fillet (Kich cé que, day han)
S @ 2,4 mm
Electrode — Flux (Thuoc han)
) . N/A N/A
Flux Trade Name (Tén thuwrong mai thuoc
. N/A N/A
han)
N/A N/A

Other (Loagi khéc)

POSITIONS (QW — 405) (V; tri han)

Position(s) of Groove (Vj tri han giap méi) 6G
Welding progession (Hiwéng han): UP (Han tur duoi 1€n)

PREHEAT(QW — 406) (Gia nhi¢t so bo)

Preheat Temperature Min (Nhiét @o gia nhiét) “C (°F): N/IA




Interpass Temperature Max (Nhiét do giira cac dwong han) °C (°F) 250°C
Preheat Maintenance method (Bi¢n ph&p nung nong)°C (°F) N/A

GAS (QW - 408) (Khi bao vé) GTAW SMAW
Percent Composition Argon N/A
(Thanh phan cdu tqo):

Shielding Gas Type (Mixture) 99,99 % Ar N/A
(Logi khi, d@é tinh khiét)

Flow Rate (Luu hrong) (5+7) litre/min N/A
Gas backing (mixture) N/A N/A
(Khi trén, dg tinh khiét)

POST WELD HEAT TREATMENT (QW —408) (Xi Iy nhiét sau khi han)

Temperature range: (Pham vinhiér do): N/A
Time range: (Pham vithoigian) N/A
Heating Rate (Téc dé nung ndng) N/A
Cooling Rate (Téc dé lam ngugi) N/A

ELECTRICAL CHARACTERISTICS (QW —409) (Nhitng déc trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu) DC
Tungsten Electrode Size and Type: 2% Thoriated @ 2,4 mm
Pure Tungsten, 2% Thoriated, etc

TECHNIQUE WELDING DATA (bdng thang sé kyj thudt)

W\&ld WAld HIIerI\/EtaI_ Qurent \Gits Trael R

layer Dia | o yyin) AR Speed
NG, Process| dass () Polarity A M (i) s
I | GIAW|ERNOSG| 24 | DAEN|70-105] 12-18| 65-%

2 E/06 | 26 | D | 80-100 20-28| 70-100
Ad | SVAW| E7016 | 32 | DOFP | 80-120 20-28| 70-100
Ower E/O6 | 40 | DG | 110-15] 23-30| 70 -110

TECHNIQUE (QW — 410) (Bi¢n phap ky thudt)

Stringer or Weave Bead: Stringer and Weave (chuyén déng thang va ngang zic zac)
(Bién phéap dich chuyén mé han)

Multiple or Single Electrodes: Single (Mgt dién cuc)

(Han nhiéu hogc mér dién curc)

Orifice or Gas cup size (Kich cé chup phan phai khi): No.4, No.5, No.6 (ID) for GTAW
Multiple or Single Pass: Multi pass (Nhiéu 16p)

(Han nhiéu hogc mét dirong han)

Contact tube to Work distance(Tam vdi dién cuc): N/A

Travel Speed range (Phgm vi téc dé han) See below table (Tra bdng)

Initial and Interpass Cleaning: Brush anh Grinding (Ban chdi thép va bla)




(Bién phap lam sach dwong han)
Method of Back Gouging(Phuwong phdp tdy bé mat sau) N/A
Peening(Ren dinh hinh trudéc khihan): N/A
Other Bi¢n phap khac) N/A

TENSILE TESTS (QW-150) (Kiém tra do bén

Specimen Width i Area . ) Failure Type
N Thickness Ultimate Ultimate i
No. (Chieu s (Khu ) and Location
(Miu thi rong) (Chieu day) o) Total Load | Unit Stress (Loai thir thit
a U 0 a U Na
) o (mm) ' (kN) (N/m?) al
S0) (mm) (mm") bai va vi tri)
16 12 360 18.5 490 Satisfactory
16 12 360 18.5 500 Satisfactory
GUIDED BEND TESTS (QW-160) (Huréng dan kiém tra thir uon)
Type and Figure Number Results
(Loai hinh va s6 hinh) (Két qua)
Face Bend Satisfactory
Face Bend Satisfactory
Root Bend Satisfactory
Root Bend Satisfactory
TOUGHNESS TESTS (QW- 170) (Kiém tra do dai)
i Specimen Test Impact Values
Specimen . o , Drop
Notch Size temp. (Céc gia tri anh hudong) )
No. Location (Kich (Kiém Weight
~ c
(Mau thtr s . _ break
. theéc mau | tra nhiét | Ft-lo %Shear Mils
S0) A (Y/N)
thwr) do)
\\
.\\

Comment (Binh lugn):
Fillet — Weld test (QW-180)

Result- Satisfactory (Két

qud - Pat yéu cau): [ Yes

Penetration into Parent Metal (Tham nhgp vao kim logi chinh): [ Yes
Marco Result (Két qua vi mé) NIA
Other Tests (Kiém tra khac)

Type of Test (Logi cua kiém tra) Visual Examinator: Acceptable
Deposit Analysis :

Other

N/A




Welder’s Name: Clock No: 6868  Stamp No: W1
Tests conducted by (Kiém tra diroc thuc hién boi)

Laboratory Test No (Phong thi nghiém kiém tra sg) 01

We certify that the statements in this record are correct and that the test welds were prepared,
welded, and tested in accordance with the requirements of Section 1X of the ASME Code.
(Chdng t6i xac nhdn rang c&c bao céo trong ho so nay la chinh xdc va cdc méi han thiz nghiém
dwoc chudn bi, dirgc han, va thir nghiém phi hep véiyéu cau cia muc 1X cia Bg lugt ASME).
Manufacturer (Nha san suat):

Date: By:

I1. B4o cdo quy trinh han theo tiéu chuan AWS
1. Quy trinh han 3G (SMAW)

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

PROCEDURE QUALIFICATION RECORD (PQR)

PREPARED BY CHECKED BY APPROVED
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THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.

Tel: 84.31.8602835

E-mail: truongcdngtvttw2@ hn.vnn.vn
Website: www.cvcot.edu.vn

Fax: 0301.3670794

PROCEDURE QUALIFICATION RECORD (PQR)

Company Name
WPS No:

( Quy trinh han so)
Supporting PQR No:
Welding Process:
Applicable Code:
(Tiéu chudn ap dung)
Prepared by:

(Ngueoi chuan bj)

CVCOT II- 01-2012

CVCOT2-PQR 01

SMAW

AWS D 1.1- 2006

NGUYEN LONG BIEN

Revision: 0

(Stra doi)

Type Manual (tay)
(Logi) :

Date 27" May,
(Ngay): 2012

JOINT DESIGN USED:

Type(Logi) :
Backing (dém lot):
Backing material:
(Vat ligu dém 16t)
Root Opening:
(Khe ho)

Root Face:

(Do t)

Groove Angle:
(G6c ranh han)
Back Gouging:
(Goug mat sau)

Single V Butt Weld
GTAW: No - SMAW: Yes
For SMAW: Weld Metal
(Kim logi mai han)
25+0.5mm

1.5+0.5mm

60°

N/A

JOINT DETAILS (Chi tiét méi ghép)

60°+ 5°

BASE METALS (Kim logi co bdn)

Material Specification:
(Pdc diém cua vt lidu)

Group 1 to Group 1
A 106 Gr.B

Type or Grade (Logi hogc Groove: 3.0mm to 22mm

the hang):

Groove: Unlimited

Fillet: Al
Fillet: Al



http://www.cvcot.edu.vn/

Thickness range:

(D¢ day)

Diameter(pipe):

(Puong kinh doi véi ong)

FILLER METALS (Kim logi dién day —Vt liéu han):

AWS Specification: (Ki hiéu theo AWS) AWS A5.1

AWS Classification: E 7016

F. No (Sé F —tratrong ASME IX): 4

A. No (S¢ F — tra trong ASME 1X): 1

Size of filler metal(Kich cé que, day han: B26-23.2mm
Trade name (Tén thuong mai) : KOBELCO
SHIELDING (Khi bao vé)

Gas (Khi): N/A
Percent Composition(Thanh phdn cdu tqo): N/A
Flow rate (Luwu lwong): N/A
Gas cup Size: N/A
Electrode — Flux (Que han — thudc han) N/A
PREHEAT(Gia nhiét so b3):

Preheat Temperature (Nhiér do gia nhiét) °C : N/A
Interpass Temperature (Nhiér do giita cdc dwong han) C Max. 250°C
Preheat Maintenance method(Bién phap nung néng) : N/A

POSTWELD HEAT TREATMENT (X« Iy nhiét sau khi han)

Temperature range (Pham vinhiér dg): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vi tri han)

Position of Groove (V; tri cia giap mai): 3G

Position of Fillet (Vitricuagéc): F, H,V

Welding Progression (Up/Down)(Hieéng han dudi lén trén hodc tir trén xuong duwéi)) : UP

ELECTRICAL CHARACTERISTICS(Nhing ddic trung vé dong dién han)
Current AC or DC (Dong dién han xoay chiéu hay mét chiéu)

Ampe(Dong han) : See below table (Tra bang)

Polarity (Loai cuc tinh) : DCEP (phan cuc nghich)

Volts@Dién ap han) : See below table (Tra bang)

TECHNIQUE (Bi¢n phap ky thudt)

Travel speed (Pham vitéc dg han) : SEE TABLE (Tra bdng)
Stringer or Weave Bead : Stringer and Weaving
(Chuyén déng thang vangang rdang cua)

Multi-pass or Single Pass: Multi-Pass

(Han nhiéu hogc mét dirong han)




Number of Electrodes: 1
(S6 cua dién cuc que han)
Peening(Ren dinh hinh trudc khihan): N/A (C6 hogc khong)
Interpass Cleaning : Grinding and Brushing (Bua vaban
(Lam sach kéhan vaméi han) chdi thép)
Contact tube to work distance: N/A
(Tam véi dién cuc)
WELDING PROCEDURE
Hller Mta Qurert Tadl He
Weld WAld (Vat liu) (Hien hanh) | \OItS |
laer | g Dia R | P i
Prooess (Toc do
ND. (mm) | Ae | (Pham U u
| (Quy dass | Polaity | o di
(So N . (Puong (Dong | vi dién B (K
i trinh (Logi i (Cuc . , chuyén) | %
P hany Lquenany | KM gy | AW 1@ oy J
han) | dién Al N mi) | M
cuc) n
1+ 24 | DEP | &0 2 | 66-% |08
VAN | E016 —
20
32 |DEP| 66 | 24 | 66-%B |08
2 | VAN | EMAI6 —
20
32 |DEP| O | 26 | 66-%B |08
3¢ | VAN | EMAI6 —
20
4 EQI6 | 32 | DAEP| 0O | 26 | 66-% |08
A _
08 | v i
E/016 40 | DKP | & 28 | H-DV| -
20

TEST RESULTS

VISUAL EXAMINATION (Kiém tra bang quan sat)

Test Assembly Number Two
(Hoi dong kiém tra thir hai)
[IPass L1 Fail (AWS D1.4, Clause 6.3.7.2 [Pass [ Fail (AWS D1.4, Clause 6.3.7.2)

Test Assembly Number One
(Hoi dong kiém tra thir nhat)

(Pat)  (Khong dat)

(bat)

(Khong dat)




TENSILE

TEST

Test Assembly Number One

(Hoi dong kiém tra thir nhat)
[JPass [ Fail (AWS D1.4, Clause 6.3.7.3) [Pass [] Fail (AWS D1.4, Clause 6.3.7.3)

Test Assembly Number Two

(Hoi ddng kiém tra thir hai)

(Pat)  (Khong dat) (Pat)  (Khong dat)
. . Failure Type
Specimen Width i Area ) i i
R Thickness Ultimate Ultimate and Location
No. (Chieu S (Khu ] i
X X (Chieu day) Total Load | Unit Stress (Loai thir
(Mau the | rong) vuc) Lo x s
) (mm) (kN) (N/mm?) | thit bai va vi
s6) (mm) (mm?)
tri)
1 16 12 360 18.5 490 Satisfactory
2 16 12 360 18.5 500 Satisfactory
GUIDED BEND TESTS (Huéng dan kiém tra thir uon)
Type and Figure Number Results
(Loai hinh va s hinh) (Két qua)
Face Bend Satisfactory
Face Bend Satisfactory
Root Bend Satisfactory
Root Bend Satisfactory

Fillet — Weld test

Result- Satisfactory (Két  qud - Pat yéu cau): [ Yes

Penetration into Parent Metal (Tham nhgp vao kim logi chinh): ] Yes

Marco Result (Két qud vimé) NIA

Other Tests (Kiém tra khéc)

Type of Test (Logi cua kiém tra) Visual Examinator: Acceptable

Deposit Analysis : N/A

(01115 ST

Welder’s Name: Clock No: 6868 Stamp No: W1

Tests conducted by (Kiém tra diroc thuc hién boi)

Laboratory Test No (Phong thinghiém kiém tra so)

We certify that the statements in this record are correct and that the test welds were prepared,
welded, and tested in accordance with the requirements of the AWS Code.

(Ching t6i xac nhan rang cac bao céo trong hé so nay la chinh xdc va cdc méi han thiz nghiém
dwoc chuan bj, dirgc han, va thi: nghiém phi hop véiyéu cau cia Bé lugt AWS D1.1/D1.1M
2006).

Manufacturer (Nha sdan suat):

Date: By:



4. Quy trinh han 4G (FCAW)

THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il
Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.
Tel: 84.31.8602835 Fax: 0301.3670794
E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn
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PROCEDURE QUALIFICATION RECORD (PQR)

PREPARED BY CHECKED BY APPROVED




THE CENTRAL VOCATIONAL COLLEGE
OF TRANSPORTS No Il

Add: Hong Thai District, An Duong Province,
Hai Phong city, Vietnam.

Tel: 84.31.8602835
E-mail: truongcdngtvttw2@ hn.vnn.vn

Website: www.cvcot.edu.vn

Fax: 0301.3670794

PROCEDURE QUALIFICATION RECORD (PQR)

Company Name
WPS No:

( Quy trinh han so)
Supporting PQR No:
Welding Process:
Applicable Code:
(Tiéu chudn ap dung)
Prepared by:

(Nguoi chuan by)

CVCOT II- 01-2012
CVCOT2-PQR 01
FCAW

AWS D 1.1-2006

NGUYEN LONG BIEN

Revision: 0
(Stra doi)
Type (Logi) : Semi- Automatic

Date (Ngay):

27" May, 2012

JOINT DESIGN USED:

Type(Loai) :
Backing (dém 16t):

Single V Butt Weld
N/A

JOINT DETAILS (Chi tiét méi ghép)

60°% 5°

Backing material: N/A

(Vat liéu dém 16t) \ / .
Root Opening: 2.5+ 0.5 mm = 2 1

(Khe hg) a

Root Face: 1.5+ 0.5mm

(9 1) ?agg

Groove Angle: 60° °
(G6c ranh han) y

Back Gouging: N/A

(Tay mat sau)

BASE METALS (Kim logi co badn):

Material Specification: Group 1 to Group 1

(Pdc diém cua vt liéu) A 106 Gr.B

Type or Grade (Logi hodc Groove: 3.0mm to 22mm Fillet: All

thet hang): Groove: Unlimited Fillet:  All

FILLER METALS (Kim logi dién day — Vt liéu han):



http://www.cvcot.edu.vn/

AWS Specification: (Ki hi¢u theo AWS) AWS A 5.20

AWS Classification: E71T-1

F. No (S¢ F — tratrong ASME IX): 4

A. No (Sé F —tra trong ASME 1X): 1

Size of filler metal(Kich cé que, day han: @ 1.2 mm

Trade name (Tén thuong mai) : KISWEL
SHIELDING (Khibdo vé)

Gas (Khi): CO2

Percent Composition(Thanh phdan cau tao): 99,90% CO2
Flow rate (Lwu lhrong): (10 + 15) litre/min
Gas cup Size (Ca chup khi): (10 + 15)mm
Electrode — Flux (Que han — thudc han) N/A
PREHEAT(Gia nhiét so bo):

Preheat Temperature (Nhiér do gia nhiét): N/A

Interpass Temperature (Nhiét dg giita cdc dwonghan) — Max. 250°C
Preheat Maintenance method(Bién phap nungnéng) :  N/A

POSTWELD HEAT TREATMENT (X« Iy nhiét sau khi han)

Temperature range (Pham vi nhiér dg): N/A
Time range (Pham vi thoi gian): N/A

POSITION: (Vitrihan)
Position of Groove (V; tri cia giap mai): 4G
Position of Fillet (Vitricuagoc): F,H,V

Welding Progression (Up/Down)(Hiweéng han dui lén trén hodc tir trén xuong diedi)) : N/A
ELECTRICAL CHARACTERISTICS(Nhitng ddic trung vé dong dién han)

Current AC or DC (Dong dién han xoay chiéu hay mét chiéu): DC

Ampe(Dong han) : See below table (Tra bang)

Polarity (Logi cuc tinh) : DCEP (phan cuc nghich)

Volts(Dién ap han) : See below table (Tra bang)

TECHNIQUE (Bi¢n phap ky thugt)

Travel speed (Pham vitdc dg han) : SEE TABLE (Tra bdng)

Stringer or Weave Bead : Stringer and Weaving

(Chuyén déng thang vangang rdng cuwa)

Multi-pass or Single Pass: Multi-Pass

(Han nhiéu hogc mét dwong han)

Number of Electrodes: 1

(S6 cua dién cuc han)

Peening(Ren dinh hinh truwdc khihan): N/A (C6 hogac khong)

Interpass Cleaning : Grinding and Brushing (Bua va ban chai
(Lam sach kéhan vamai han) thép)




Contact tube to work distance: N/A
(Tam véi dién cuc) (10 + 15)mm
WELDING PROCEDURE
Filler Metal Current Travel
Weld Vat liéu Hién hanh \olts Speed
Welding (vt licw) all ) p; .
layer ) i Range (Tocdé | Heat
Process Dia. (mm) | Polarit ) . )
No. . Class Ampe | (Pham vi di input
<. | (Quytrinhl = (Buong X s < :
(So lop . (Logi que| =~ (Dong | dien &p) | chuyen) |[(Kj/mm)
R han) R kinh dién| (Cuc R
han) han) i han) (A) V) (mm/
CuC) tinh) )
min)
] CEC
1 FCANV | E/TT1| 12 D 110-160| 20-30 | 20-60 p8-20
; CC
2% | FCANV |EIT1| 12 D 110-160| 20-30 | 20- 50 p8—-20
] CEC
3 E/AT-L 12 P 110-160| 20-30 | 20- 50 D8—20
Ad | FCAV O
ower E/AT1| 12 D 110-160 | 20-30 | 20- 30 P8—20
TEST RESULTS
VISUAL EXAMINATION (Kiém tra bang quan sat)
Test Assembly Number One Test Assembly Number Two
(Hoi dong kiém tra thir nhat) (Hoi dong kiém tra thir hai)
[IPass [ Fail (AWS D1.4, Clause 6.3.7.2 [JPass [ Fail (AWS D1.4, Clause 6.3.7.2)
(Pat)  (Khong dat) (Pat)  (Khong dat)
Comments:..........c.eoeeunens Comments:..........cocevennen
TENSILE TEST
Test Assembly Number One Test Assembly Number Two
(Hoi dong kiém tra thr nhat) (Hoi ddng kiém tra thur hai)
[IPass L1 Fail (AWS D1.4, Clause 6.3.7.3) [1Pass [1 Fail (AWS D1.4, Clause 6.3.7.3)
(Pat)  (Khong dat) (Pat)  (Khong dat)
. . Failure Type
Specimen | Width i Area ) i i
R Thickness Ultimate Ultimate and Location
No. (Chieu N (Khu . o
X A (Chieu day) Total Load | Unit Stress (Loai thr
(Mau ther | rong) Vuc) .
X (mm) (kN) (N/mm?) | thét bai va vi
s6) (mm) (mm?)
tri)
1 16 12 360 18.5 490 Satisfactory
2 16 12 360 18.5 500 Satisfactory




GUIDED BEND TESTS (Huéng dan kiém tra thir uon)

Type and Figure Number Results
(Loai hinh va sb hinh) (Két qua)
Face Bend Satisfactory
Face Bend Satisfactory
Root Bend Satisfactory
Root Bend Satisfactory

Fillet — Weld test

Result- Satisfactory (Két  qud - Pat yéu cau): [ Yes

Penetration into Parent Metal (Tham nhgp vao kim logi chinh): ] Yes

Marco Result (Két qud vi mé) NIA

Other Tests (Kiém tra khéc)

Type of Test (Logi cua kiém tra) Visual Examinator: Acceptable

Deposit Analysis : N/A

OtheT

Welder’s Name: Clock No: 6868 Stamp No: W1

Tests conducted by (Kiém tra diroc thuc hién bai)

Laboratory Test No (Phong thi nghiém kiém tra sg) 01

We certify that the statements in this record are correct and that the test welds were prepared,
welded, and tested in accordance with the requirements of the AWS Code.

(Ching t6i xac nhdn rang cac bao céo trong hé so nay la chinh xé&c va cac méi han thi nghiém
dwoc chuan bj, dirgc han, va thi nghiém phi hop véiyéu cau cia Bé lugt AWS D1.1/D1.1M
2006).

Manufacturer (Nha san suat):
Date:

Bai 3: Lap ké hoachsan xuat Theigian: 20 gio
Muc tiéu:
- Trinh bay duoc ké hoach san xuat;
- Nghién ctru quy trinh cong ngh¢ gia cong, quy mo san XUt chinh xac day du;
- Panh gia tinh hinh thuc té vé thiét bi, dung cy, mat bang clia co s& San Xuat;
- Kiém tra chinh xac kha ning cung cap vat tu, vat liéu, thiét bi ctia co s& san

XUAL; ) L
- Lap ke hoach san xuat day du hop ly;
Noi dung

- Nghién cau phiéu giao viéc va quy trinh
- Kiém tra co's¢ vat chat, nhan lyc, cung ung
- Lap ke hoach san xuat.



1.2. Phan loai qua trinh sanxuat .

Qua trinh san xuét san phﬁm duoc chia thanh:

- Qua trinh san xuét chinh;

- Qua trinh phu trg.

Quad trinh san xuét chinh [am nhiém vu ché bién, gia cong ché tao san phém cua
doanh nghiép va duogc thuc hién ¢ phan xudng san xuét chinh.

Qua trinh phu trg 13 qua trinh phuc vu cho san xuét chinh. Trong t6 chirc san
xuét can dic biét cha v dén sén xuat chinh.

Nbi dung ctia qua trinh san xudt chinh 13 qué trinh cong nghé, mdi qua trinh
duoc chia thinh nhiéu giai doan cong nghé. Mdi giai doan bao gdm nhiéu budc
cong viec (Nguyén cong) viec nghién clru qué trinh cong nghé c6 ¥ nghia quan
trong d6i v6i to chirc san xuat san pham:

- Qua trinh coéng nghé quyét dinh loai lao dong nao? (Nganh nghé, bic tho,
chuyén moén nao ?)
- Qua trinh cong ngh¢ quyét dinh loai vat liéu nao? Tiéu chuin vt liéu thé nao ?
- Qué trinh cong nghé, quyét dinh tiéu chuan, chit lwong san pham.
- Qué trinh cong nghé, quyét dinh ning suat dinh muc tiéu hao vat tu.
- Qua trinh cong nghé, quyét dinh d6 dai clia thoi gian san xuat.
Noi dung ctia budc cong vise duge xét trén ba yéu to:
+ Noi lam viéc;
+ Cong nhan;
+ Ddi twgng lao dong.(San pham)
Mot trong ba yéu td nay thay ddi thi budc cong viée thay doi.
Vi du:
Tién san phém T theo cong ngh¢ tién 4 lan ;
Néu qua trinh tién dién ra chi do 1 cong nhan A dam nhi¢m tai noi lam viéc A
voi san pham T tién 4 lan d6 ciing chi 1 mot bude cong viée: Bude tién.
Con néu ciing san pham T d6 do cong A tién lan 1 tai dia diém A chuyén sang
cong nhan B ti¢n lan 2 tai dia diém B, sau do chuyén sang cong C ti¢n lan 3 taidia

diem C, sau d6 chuyén sang cong D ti€n lan 4 tai dia di€m D. Nhu vay voi14 lan



tién do 4 cong nhan & 4 chd lam viéc véi 4 may tién mot san pham, tic 13 4 budc
cong vigc.
Vay 4 budc cong viée s& chi phdi cac yéu td:
+ Dién tich san xuat phai ting lén;
+ Tong luong may phai tang 1én;
+ 86 lao dong phai tang 1én;
+ Néng suét lao dong ting 1én va kém theo sy thay d6i vé t6 chuc dy chuyén
san xudt: Phai b tri lai, phai dinh mirc cho 4 cong nhan, quan Iy chat luong 4 cong
nhan va tra luong cho 4 cong nhan.
Viéc nghién ciru qua trinh san xuat ¢ y nghia rat lon:
- Qua trinh san xuét chinh ( Phu trg, phuc vu) s€ quyét dmh viéc xay dung
cociu san xuit, xdy dung cac phan xuong .
- Vi hoat dong cong nghiép bao gdm nhiéu qua trinh; San xuat chinh va
phuc vu san xuit chinh do d6 diéu hanh t6 chtrc san xuat phai dam bao in khdp
thong nhat vé k¥ thuat ctia cac qua trinh: Tir khau khoi dau dén két thic.
- T6 chire tot qué trinh san xuét s& quyét dinh cac chi tiéu trong giai doan tao
san pham:
+ Ning suét ca nhan,nang suat chung;
+ Chi phi cta toan bd phan xudng;
+ Chét luong san pham cubi clng,

2. Céac bd phin ciia qua trinh san xuat.

Muc tiéu:

- Hiéu va phan loai dugc cac bd phan ctia qua trinh san Xudt;

- Co tinh ky luat, nghiém tac, chu dong va tich cuc sang tao trong hoc tap.

Noi dung:

Co cau san xuat phan anh b6 cuc duogc tao lap boi cac bo phan san xuat va phuc
vu san xuét, nhig hinh thirc xay dung bd phan d6 su phan bd vé khong gian va

moi lién hé gilra chung véi nhau.



Co céu san xuét cua mot doanh nghi¢p phan anh co s vat chét ky thuat cua
doanh nghi€p do, phan 4nh qui mé cua doanh nghi€p, phan anh trinh d§ cong nghé
va ky thuat cua doanh nghiép.

Co cu san xuat ctia doanh nghiép bao gdom:

2.1. Nhirng bo phan san xuat chimh:

La nhimg bd phan truc tiép tao ra nhimg san pham chinh cua doanh nghiép. Dic
diém cua nhitng bd phén san xuit chinh 1a: Nguyén vat liéu vao d6 phai trd thanh
san pham chinh ctia doanh nghiép.

2.2. Nhitng bd phan san xuit phu tro:

Day 1a nhitng bd phan truc tiép phuc vu san xuat chinh, dam bao cho san xuat
chinh tién hanh binh thuong lién tyc va c6 su thong nhat cao vé mit ky thuat véi
san xuat chinh.

2.3. B{ phan san xuat phu:

La bd phan lo1 dung phé liéu, phé phém cua san xuét chinh dé tao ra san phém
khac.

Vi du:

B phan san xut rugu cua cong ty dudng.

B phan san xuat gidy cua cong ty duong,

Khong phai doanh nghiép nao ciing c¢6 san xuat phu; Mot doanh nghiép c6 san
xut phy hay khong phu thudc vao:

- Qui mod phé liéu, phé pham;

- Kha ning tai ché phé liéu ,phé pham:

+ Pic tinh khong cho phép tai ché ;

+ Pau tu cong nghé ton kém khong hiéu qua.

Khi qui mé san xuét phy 1on dén mot trinh d6 nao d6 thi khong con 13 san xuét
phu nita ma 13 san xuét chinh, khi 6 doanh nghi¢ s€ trd thanh doanh nghi¢p lién
hop qui mé 16n su dung tong hop nguyén liéu.

Vi du: Doanh nghiép san xuat dudng tir mia, san pham chinh I duong, thai ra:

- Ri duong san Xuit ruou;

- Ba mia san xuat gidy ;



- Puong khong t6t san xuat banh keo.

¢ qui mo 16n bd phan san Xult rugu, san xuat giéy, san xuat banh keo trd thanh
san xuat chinh va doanh nghiép goi 1a Xi nghiép lién hop: Céac xi nghiép con (B
phan san xut ruou, giﬁy, banh keo) hoach toan ndi bo nam trong xi nghi¢p lién hop
duong.

3. Cac loai hinh san xuit.
Muc tiéu

- Trinh bay duoc khai niém loai hinh san xuét, hiéu va phéan loai dugc cac loai

hinh san xuét;

- Co tinh ky luat, nghiém tac, chu dong va tich cuc sang tao trong hoc tap.

* Khdi niém loai hinh sin xudt:

Loai hinh san xuét 1a dic tinh t6 chiic — k¥ thuat tong hop nhat cua san xuét
duoc qui dinh cha yéu boi trinh d6 chuyén moén hoa cua noi lam viée, sé ching
loai va tinh 6n dinh cua déi tuong ché bién trén noi 1am viéc. Thuc chit loai hinh
san xut 13 dau hiéu biéu thi trinh d6 chuyén mon hoa ctia noi lam viée.
2.1.San xuit mang tinh thue nghiém.

* Sdn xudt mang tinh thwe nghiém: La loai hinh san xuét don chiéc, thudc san
xuat gian doan. Céc noi lam viéc thyc hién ché bién nhiéu loai chi tiét khac nhau,
nhiéu budc cong viée khac nhau trong qua trinh cong nghiép san xuat san pham.

* Pic diém ciia thue nghiém: Mbi loai chi tiét dugc ché bién vai khdi luong rat
it, tham chi c¢6 khi chi mot chiéc. Cac noi lam viée khong chuyén mon hoa duge bb
tri theo nguyén tic cong nghé. May moc thiét bi van ning thuong duge sir dung
trén céc noi lam viéc. Cong nhan thanh thao mot nghé va biét nhidu nghé. Thoi
gian gian doan lom. Loai hinh san xut thuc nghi€ém c¢ tinh linh hoat cao.

* Sdn xudtmang tinh thuwe nghiém dwoc chia thanh:

- San xuét thuc nghiém dé kiém tra chat luong

- San xuét thuc nghiém dé hoan thién qui trinh cong ngh¢

- San xuat thyc nghiém dé thim do nhu cau, thi hiéu cua thi truong tiéu thu.
- San xuit thuc nghi¢m dé thuc hién san xuét theo yéu cau ctia khach hang.

* Phwong phdp sin xudt thuc nghié¢m:



Séan xuét thuc nghiém thudng ap dung phuong phéap san xuat don chiéc. Trong hé
thong san xuat don chiéc, ngudi ta tién hanh san xuat rat nhiéu loai san pham, véi
san lugng nho, doi khi chi thyc hién mot lan,trinh d6 chuyén mon hoa noi lam viéc
rat thap. D¢ tién hanh san xuat, nguoi ta khong 1ap qui trinh cong nghé mot cach ti
mi cho timg chi tiét, san phim ma chi qui dinh nhitng budc cong viéc chung (Thi
du: Tién, phay, bao, mai...). Cong viéc s€ dugc giao cu thé cho mdi nol 1am viéc
pht hop v6i ké hoach, tién d6 va trén co s céc tai lidu k¥ thuat nhu ban v&, ché do
gia cong... Kiém soat qua trinh san xudt yéu cau hét sirc chit chd déi voi cac noi
lam viéc von duoc bd tri theo nguyén tac Cong nghé, nhim dam bao st dung hi¢u
qua may moc thiét bi. Hon nita, san xuét thyc nghiém con yéu cau gidm sat kha
ning hoan thanh mau hang.
2.2.San xuat mang tinh kinh doanh.

San xuit kinh doanh 13 qua trinh tr khau chuin bi mua sdm vét tu, ky thuat, t6
chirc quéa triinh san xuat dén khau cudi cung 14 tiéu thy san phdm hang hoa dé co
duoc tich iy tién té.

C6 thé chia loai hinh san xuat kinh doanh thanh céc loai nhu: San xut khéi rong
16m, sén xut hang loat trong d6 c6 san Xuét hang loat 16m, san Xuét hang loat vua,
san xuat hang loat nho, san xuét don chiéc va san xuat dy an.

* Pic diém ciia cdc loai hinh sin xudt kinh doanh:
- Sdan xudt khoi lwong lon:

Biéu hién rd nhit dic tinh cua hé théng san xut lién tuc. Pic diém cia san xut
khdi lwong 16n 13 noi 1dm viée chi tién hanh ché bién chi tiét cua san pham. Hay
mdt budc cong viée cua qui trinh cong nghé ché bién san phdm, nhung v6i khdi
lwong rat 16n. Véi loai hinh san xuét ndy, ngudi ta hay str dung cic may moc, dung
cu chuyén dung. Cac noi lam viéc duge bd tri theo nguyén tic déi twong. Cong
nhan dugc chuyén mon hoa cao. Pudng di san xuét ngan. it quanh co, san pham do
dang it. Kirt qua san xuat dugc hach toan don gian va kha chinh xac.

- Sdn xud hang loat:



Trong san Xudt hang loat, noi lam viéc dugc phan cong ché bién mot sb loai chi
tiét, budc cong viéc khac nhau. Céc chi tiét, budc cong viéc ndy dugc thay nhau
lan Iwot ché bién theo dinh ky.

Néu chung loai, chi tiét, bude cong vigc phan cong cho noi lam viéc it voi sb
lugng mdi loai 16n thi goi la san Xuét hang loat lon. Tréai lai néu chung loai, chi tiét,
budc cong viéc qua noi lam viéc 16n, ma khdi mdi loai nho thi nguoi ta goi la san
Xuét hang loat nho. Loai hinh san Xuét nim gitra hai loai hinh san xut trén co thé
goi 13 san xudt hang loat vira.

O noi lam viée san xut hang loat. Qua trinh san xuét s& lién tuc khi no dang ché
bién mot loai chi tiét nao d6, nhung khi chuyén tir loai chi tiét ndy sang loai chi tiét
khéc thi phai c¢6 thoi gian tam ngimg san xuat. Trong khoang thdi gian tam ngirng
san xuat nay, nguoi ta thuc hién d iéu chinh may moc thiét bi, thay doi dung cu thu
gon noi lam viéc ... Nhu vay, thoi gian gian doan chiém mot ty 1& dang ké trong
toan bo thoi gian san xuat. Piéu nay co thé anh huong dén mic do st dung cong
suit may moc thiét bi, dén ning xuit lao dong cua cong nhan, ciing nhu anh hudng
t61 dong dich chuyén lién tuc ctia cac ddituong.

- Sdn xud don chiéc:

San xuat don chiéc, thudc san xuit gian doan. Céc noi lam viéc thuc hién ché
bién nhiéu loai chi tiét khac nhau, nhiéu budc cong viéc khac nhau trong qua trinh
cong nghiép san xuat san pham. MJdi loai chi tiét duoc ché bién voi khdi lugng rat
it, tham chi c¢6 khi chi mot chiéc. Céc noi lam viée khong chuyén mon hoa dugce va
duoc bd tri theo nguyén tic cong nghé. My moc thiét bi van ning thudng duoc sir
dung trén cic noi lam viéc. Cong nhan thanh thao mdt nghé va biét nhidu nghé.
Thoi gian gian doan 1on. Loai hinh san xuat don chiéc ¢6 tinh linh hoat cao.

- Sdan xud dwdn:

San xui dy an cling 12 mot loai san xuét gidn doan, nhung céc noi lam viéc ton
tai trong khoang thoi gian ngan theo qua trinh cong nghé san xuat ciia mot loai san
pham hay don hang nao d6. Su ton tai ctia noi lam viéc ngan, nén may moc thiét
bi, cong nhan thuong phai phan cong theo cong viée khi cong vise két thic cé the

phai giai tan lyc luong lao dong nay hodc di chuyén dén noi lam viéc khac. Vi thé,



ngudi ta co thé sir dung cong nhan tir cac bd phan khac nhau trong to chirc dé phuc
vu du 4n. Trong loai hinh san xuat nay, hiéu qua sir dung may moc thiét bi thap,
cong nhan va may moéc thiét bi thuong phai phan tan cho cac du an khac nhau, vi
thé dé nang cao hi¢u qua hoat dong cua t6 chiic, can phai t6 chuc theo co ciu ma
tran. Co cAu ndy c6 kha ning tap chung diéu phdi str dung hop Iy céc ngudn luc
ctia hé théng, co cu ngang hinh thanh theo cac du 4n c6 nhiém vu phdi hop cac
hoat dong khac nhau phu hop véi tién do cua timg du an.
* Cdc nhin té anh hwéng dén logi hinh sin xudt

Mbi loai hinh san xudt c6 nhitng dic tinh riéng anh hudng 1on dén cong tac quan
Iy san xuét. Viéc lua chon loai hinh san xuét khong thé tién hanh mot cach tuy tién,
boi vi loai hinh san xuét ludn chiu anh hudng ciia cac nhan t6 c6 tinh khach quan
anh hudng.

Trinh dp chuyén mon hoa cua xi nghiép:

MB&i xi nghiép ¢6 trinh d6 chuyén mon hoa cao thé hién & chung loai san pham
nd san xuat it va s6 lwong san phim mdi loai 16n. Piéu kién chuyén mon hoa cta xi
nghiép nhu vay cho phép c6 thé chuyén mon hoa cao dbi véi cac noi lam vide va
b6 phan san xuat. Chuyén mon hoda con ¢ thé dan t6i kha ning ting cuong hiép
tac san xuat giita cac xi nghiép lam giam chung loaijvaf gia ting khdi lugng chi tiét
bo phan ché bién trong xi nghiép nang cao hon nita loai hinh san xuat.

Mike dj phikc tap ciia két cdu san phim:

San pham c6 két cau phirc tap 1 san pham gdm nhiéu chi tiét hop thanh. Yéu cau
vé k¥ thuat cao, qua trinh cong nghé gdm nhiéu dang gia cong khac nhau, nhiéu
budc cong viéc khac nhau. San pham canh phuc tap cang phai trang bi nhiéu loai
may moc thiét bi, dung cu chuyén dung. Pay 1a khé khan trong chuyén mén hoa
noi lam viéc nang cao loai hinh san suét.

Qui mé sin xudt ciia xi nghiép:

Qui md cua xi nghiép biéu hién & san lwong san pham san xuat, s6 luong may
moc thiét bi, s6 lwong cong nhan... Qui mé xi nghiép cang 1on cang dé cé diéu kién

chuyén mon hoa céc noi lam viéc va bg phan san xuat.



Céc nhan to anh hudng dén loai hinh san xuat la khach quan, ching gy ra tac
dong tong hop 1én loai hinh san xuét.
4. Két cau qua trinh san xuat.
Muc tiéu
- Trinh bay duoc cac phuong an bd tri cac cép san xuit, hiéu va phan loai dugc
cac cAp san xuit;
- Co tinh ky luat, nghiém tac, cha dong va tich cuc sang tao trong hoc tap.
4.1. Cac phwong an bd tri cac cAp san xuét. ( cé 4 phuwong dn )

C6 bon phuong an bo tri cac cap san xuat nhu sau:

I ] Il vV
DN DN DN DN
P.Xuong
l P.Xuong Nganh
Nganh
Noi lam viéc Noi lam viéc Noi lam viéc Noi lam viéc

Hinh 3-1
) Phuwong an ( I ) 4p dung trong diéu kién Doanh nghiép qui mé 16n, san
pham c6 két cau phirc tap, qui trinh céng nghé qua nhiéu giai doan. Phuong



an (11) va (I ) 4p dung véi doanh nghiép vira va nho ( Doanh nghiép ché
bién, gia cong, cong nghiép nhe.) san pham c6 két cdu don gian, qui trinh
cong nghé khong phirc tap.
] Phuong an ( IV ) 4p dung cho doanh nghiép c6 dic thu vé mit k§ thuat san
XUét.
Vi du:
Doanh nghi¢p Dién: Nhiét di¢n, Thuy dién; Doanh nghi¢p san xuét vat liéu
xay dung qui m6 nho...
Cép san xuit s& quyét dinh dén hé théng chi huy cua cép quan Iy. Diéu d6
sélién quan dén hiéu qua quan 1y trong tac nghiép dicu hanh.
Sau day ta s& an luot nghién ctru cac cp quan ly:
4.2. Cac cap san xuat.
4.2.1. Phan xuong.
La mot don vi san xuit co ban va chu yéu, c6 nhiém vy san xuit mot loai san
phém hodc thuc hién mot giai doan cong ngh¢ trong qua trinh tao san phém.
Phéan xuong khong phai 13 don vi kinh té, khong phai 1a don vi hanh chinh,
khong co tur cach phap nhan ma chi ld mot bo phan céu thanh cua doanh nghiép.
Quyén va trach nhiém trong quan 1y cac mit clia phan xuéng phu thudc vao su
phan cap quan Iy giita cap doanh nghi¢ va cap phan xudng;
- Phan cép vé quan Iy ké hoach dén dau ?
- Quan Iy k¥ thuat, chi phi dén dau ?
- Quan Iy qui lwong dén dau ?...
Mbi doanh nghiép c6 sy phan cp quan Iy nay khac nhau.
Nhi€m vu cta phan xuong cé thé 13 thyc hién san xuat mot vai loai san phém
hoac 1a chi thuc hién mot giai doan cong nghé tuy thudc vao nguyén tic b tri
phan xuéng: Néu bo tri theo nguyén tic cong nghé thi mdi phan xuong dam
nhiém mot giai doa cong nghé trong toan b qui trinh (Phan xudng
Tién,phay,bao,mai...). Con néu bo tri theo nguyén tac san pham nghia la thuc
hién toan bo qui trinh tr A dénz nhung chi ché tao méot hodc hai loai san phém.
Vi du:



Phan xudng banh xe rang & nha may co khi lam ca tién, phay, bao, mai, nhiét
luyén.

Tuy thudc vao su phan cép quan Iy ma c6 quyén to chirc hoach toan kinh té ni
bo ¢ mic do, trinh d6 hoach toan cao hay thap. Dicu kién than lap phan xudng
dugc ap dung cho tirng doanh nghi€p c6 qui mo 16n ¢6 cong nghé phic tap.
4.2.2.Nganh sin xuit.

Nganh 13 tong hop trén ctng mot khu vuc nhiéu noi 1am viée c6 quan hé mat

thiét v6i nhau vé cong nghé.
0 nhitng doanh nghiép c¢6 qui mé 16n nganh 1 don vi ndm trong phan xudng;

Vi du: Phan xudéng co khi ctia doanh nghiép co khi Duyén Hai gdm nganh
Tién,nganh phay, nganh bao...
o nhitng doanh nghiép qui mé vira va nhd khong c6 6 chirc cap phan xudng thi
nganh c6 chirc ndng nhiém vu nhu phan xudng.
4.2.3. Noi lam viéc.
La ph?m dién tich san xuit ma & do cong nhan thyc hién mot budc cong viéc ca
bi¢t nao do.
Trong doanh nghiép c6 rat nhiéu noi lam viéc:
- Noi lam viéc tha cong, noi lam viéc co khi;
- Noi lam viéc tap thé, noi ldm viéc canhan;
- Noi lam viéc rong, noi lam viéc hep...
T6 chirc san xuét can dua vao dic diém tung loai noi lam viéc dé trang b1, b tri

va phuc vu cho tot.



Bai 4: T6 chic san xuét Thoi gian: 30 gio
Muc tiéu:
- Trinh bay dugc cac khau trong san XUAL;
- B tri dting thiét bi nhan lyc cho ting khau san xuat;
- Thuc hién dung quy trinh san xuat da thiét ké;
- T chuc kiém tra, gidm sét qua trinh san xuat chat ché;
- Panh gia chat lugng san pham ding quy dinh;
- Thuyc hién tot cong tac an toan va vé sinh phan xuong;
Chuan bi day du diéu kién an toan cho san xut.
NOI dung:
- B4 tri nhan luc thiét bi.
- Thyc hién quy trinh san xuat.
- Nghiém thu danh gia san pham.
Bai5: Sanxuit thir Thei gian: 150 gio
Muc tiéu:
- Lap ké hoach ché tao thir san pham hop Iy.
- B4 tri dung nhén Iyc, thiét bi.
- Thyc hién ché tao thtr dung quy trinh.
- Kiém tra dach gia dung chat lugng san pham,
- Kiém tra sy bat hop Iy trong quy trinh cdng ngh¢ da thiét ké.
- B4o c4o két qua cua cong viéc san xuat ther
- Tuan tha tot cong tAc an toan va vé sinh phan xudng.
Noi dung:
- Lap ké hoach san xuét thtr.
- B4 tri nhan luc, thiét bi.
-T6 chiic san xuat thir.
- Kiém tra, danh gia chat lugng.
- Hoan thi¢n quy trinh cong nghé ché tao san pham.
IV. PIEU KIEN THU'C HIEN MO PUN:
- Vatliéu:
+ Céc loai que han, day han, vay han, thuéc han, khi bao vé, khi chay, dién cuc
khong ndng chay.
+ Cac loai thep tam, thép hop kim, thép dinh hinh c6 tiét dién khac nhau.
- Dung cu va trang thiét bj:
+ Dung cy do (Thudce 14, thudce cép, thude day thudc goc)
+ Céc dung cu thiét bi kiém tra chat lugng moi han
+ Cé4c loai do ga han
+ C4c loai thiét bi han dung cu han.
- Hoc liéu:
+ P1ia hinh.
+ May vi tinh
+ May chiéu projector
+ Tranh treo tudng.
+ M@ hinh thiét bi, dung cu han



+ Giao trinh.
+ Tai licu huéng dan nguoi hoc.
- Nguon lyc khac:

+ Phong hoc, xudng thu tap.

+ Cac co s¢ san xuat co khi.

V. PHUONG PHAP VA NQI DUNG PANH GIA:
1. Phuong phap danh gia:

Puoc danh gia bai kiém tra viét, kiém tra van dap, thuc hanh trong qué trinh thuc
hién cac bai hoc c6 trong md-dun vé kién thic ki ning cua ting bai hoc c6 trong
mo-dun.

2. Noi dung danh gia:
- Vé kién thuc:

+ Tinh toan dinh mrc tiéu hao vat lisu cho mdt két cau han chinh xac.

+ Phan tich day du tinh ning cong nghé cua ting loai thiét bi dung cu han, tung
loai 6 ga han.

+ Thiét ké quy trinh cdng nghé gia cong két cau han hop Iy khoa hoc
- Véky nang:

+ Tra cau tai liéu chinh xac.

+ Tong hop kién thirc ddy du cd hé thdng.

+ V& ban vé két cau han, ban vé quy trinh cong nghé gia cong két cau han chinh
Xac.

+ Ché tao san pham dat cac yéu cau ky thuat,

+ T chire san xuét khao hoc, an toan.

- Vé thai do:

+ C6 y thuc tu gidc, tinh ky luat cao, tinh than trach nhiém trong cong viéc, c6
tinh than hop tac giup d& Ian nhau.

+ Can than , chinh xac trong cong viéc.

VI. HUONG DAN THUC HIEN MO PUN:
1. Phamvi ap dung chuong trinh:

Chuong trinh mo-dun dugc su dung dé giang day cho trinh do Cao dang nghé,
trung cap nghé.

2. Huwéng dan mét sé diém chinh vé phuong phap giangday mé dun:

- Déy 1a mé-dun gitp cho sinh vién h¢ thong lai trong doi day du céc kién thac
co so, kién thirc chuyén nganh, va ki nang nghé truéc lic thi tét nghiép, dong thoi
trang bi thém cho sinh vién k¥ nang thiét ké quy trinh cong ngh¢ han.

- Giao vién giang day Ita chon céc két cau han tiéu biéu phu hop voi di€u kign
$an Xuat va trinh do tay nghé cua sinh vién, hay cac mat hang ve nghé han, giao
ban v&, hoic yéu cau sinh vién tu v& va cac yéu cau phai thuc hién, huéng dan tim
cac tai liéu lién quan.

- Chia nhém 3-4 sinh vién thuc hién mot dé tai b tri tirng nhom cé ca sinh vién
kha va sinh vién yéu dé céc em kém cap lan nhau nhung phai tranh hién twong lam
thay cho ban.

- T6 chuc cho sinh vién thuc hanh 1ap ké hoach san xuat, t6 chiic san xuat va
san xuat thir, c6 danh gia két qua cta ting cong viéc

- Gido vién thuong xuyén ho trg k§ nang tinh toan, ky nang tra ctru tai liéu



3. Nhing trong tam can cht y:
- Thict ke quy trinh cong nghé.
- Lap ké hoach san xuat.
- T4 chire san xuat nhdm to.
- Thyc tap san xuét th.
- An toan lao dong vé sinh phan xudng.
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