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PWH T Post Weld Heat Treatment

What 1s PWHT?

Post weld heat treatment (PWHT), defined as any
heat treatment after welding, is often used to

improve the properties of a weldment. In concept,

PWHT can encompass many different potential
treatments; however, in steel fabrication, the two

most common procedures used are post heating

and stress relieving.
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PWHT Post Weld Heat Treatment
Why is it Required?

For steel fabrication, the needed for PWHT is
driven by code and application requirements,

as well as the service environment. In general,
when PWHT is required, the goal is to

increase the resistance to brittle fracture

Post heatin and relaxin residual

stresses (Stress relieving). Other desired

results from PWHT may include hardness
reduction, and material strength
enhancements.
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PWHT
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PWH T Post Weld Heat Treatment

Reasons for PWHT

“*The three primary benefits of PWHT are recognized

as:
> Relaxation of Residual Stresses
» Tempering
» Hydrogen Removal
“* Consequential benefits such as: avoidance of hydrogen
induced cracking, dimensional stability, as well as
improved ductility, toughness and corrosion resistance
result from the primary benefits.




Le Siindnom Internatonal - Thaj-German

\I TG G S Graduate School

of Englneerlng

Material and it’s properties
% Harder
Welding ’E’ Brit.tle
(Heating/Cooling) % Residual Stress

/7

“* Hydrogen Induce Cracking

% Reduces the risk of brittle fracture by reducing the residual stress

s Improving toughness

s Reduces the risk of str:
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Welding
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*l steel for high
temperature service (Po1 steel pipe)
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TYPICAL SET UP FOR LOCAL POST WELD HEAT TREATMENT

Weld
Center
Line
High Temperature Non RCF Insulation extended past |
the Heated Band g

Flexible Ceramic Pad Heater (30 watts/sq inch)
Connected to microprocessor power supply

Type K Thermocouple attached to
microprocessor for accurate

temperature control
Thermocouple
Protection

\ lated Gradient Control Band (GCB)

Heated Band (HB)

Soak Band (SB)
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TEMPERATURE, T

tt or attachment

L

Pl

T1 = MAXIMUM REQUIRED SOAK BAND TEMPERATURE
T2 = MINIMUM REQUIRED SOAK BAND TEMPERATURE
T3 = MINIMUM REQUIRED PERCENTAGE OF T2

DISTANCE X

GCB = 21.6 in. (547mm)

HB=12.3in. (312mm) ——————————p
(«—— SB = 3 in. (76 mm)

W —>f
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R = 5.375 in.

(136.5 mm)
HEAT SOURCE




of Engineering

Aesearch in Thaiund bused an the FOVTH Aschon Model

(oW
=
U
e~
7]
7]
5]
=%
=~
U
=
=}
—

Post-heat

(80-150 deg C/

slow
cooling
till
room




The Sirindhorn International Thai_German
Graduate School
of Engineering

Indsry-Oremted Graduate Education and Rescarch in Thailind based on the FOMTH Aschen modet

—O—Laser PWHT

@-2A— PWHT Process
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Pre-heat

—O— Laser PWHT

@®—2A— PWHT Process
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Question ??????

“*How to maintain the temperature at;

“*During raising up period (80-150°C/hr.)
“*Soaking period 15-30 Min at 730-775°C
“+*Cooling down period (80-150 °C/hr.)

(During heating the outer surface shall not be melted)
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Scope of the Study

> To Study the relation between Laser Power, Focus Size, Focus Length and Travel Speed
are effecting to the weldments.

To Evaluate The Effect of Laser Heating PWHT on Mechanical and Metallurgical
Properties of ASTM A335 P 91

To Comparisons and describe the Effect between Laser heating and Electric Heat pad is
applying the heat source for PWHT processes on Mechanical and Metallurgical

Properties

To Evaluate the Mechanical and Metallurgical Properties of ASTM A335 Grade Po1
Welded Repair by Localized Laser PWHT

To Assess the Cost of Laser PWHT

To Establish the Guideline for PWHT Qualification of P g1 Welding Procedure.
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Heating Processes

Induction

Advantages

“*Minimum part distortion
“*Selective hardening

“*No quenching required
“*Thin case capability
“*Case depth controllable
“*Eliminates post-processing
“*Improves fatigue

“»Fast process rates

“*Deep case obtainable

“»Lower capital cost than
laser

“*Coverage area

Cheap, flexible and mobile
process

Disadvantages

» High equipment cost

» Coverage area restricted

» Absorbent coatings
necessary

» Multiple passes give local
tempering.

» Downtime for coil change

» Quenching required

> Part distortion

» Coil placement critical

» Large thermal penetration

» EM forces may spoil surface

» Fabrication of complex
coils for specific process

» Poor re-producibility
» Lacks rapid quench
» Components distortion
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Experimental Procedures

Design of Experiment
“*There will be 3 groups of testing coupon;
“*As welded 1 coupon.

“* Conventional PWHT. 3 coupons.

\/

“*The welding process is done by GTAW

“*Non destructive examination by radio graphic (X-Ray)
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Experimental Procedures

NP-1-1,2 and 3 (As Welded)
CP 1-1,2 and 3 (Conventional PWHT)
LP 1-1,2 and 3 (Laser PWHT)

Testin
8 Testing Testing

Test Method  Grainsize
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Experimental Procedures

Laser Power Focus Length Heating Time
(Watt.) ] (mm.) . (Min.)

Int tional
Mechanical testing Cr(l):lzzna e Qt'y

| TensileTet e
_
Bend test - _ s e
Crecpeest Optional) | astME |1
Metallurglcal testing —-
-

Macro structure Test

ASTM Eqo7

Expected result
% Relation between laser power per speed of travelling.

% Relation between the effected area and wide of laser heating band

% Describe the Softening zone is effect by the laser heating
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| Signal to Laser power source |
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i Laser Source
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15t stage,

Preparatory

% Testing coupon welding.

“+ PWHT Data Logger and Driven Tool

Final stage,

> Labarotory test for Coventional PWHT Test Coupons
» Laser PWHT and Labaratory test.

» Summarize and Conclude the Result
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Preparatory
% Testing coupon welding.
\*20 PWHT Data Logger and Driven Tool J

SA335GY.PA%
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» Perform PWHT by Electric Heat Pad

> Perform PWH_I‘.
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[ Unit Pre-Commissioning ]
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Data Logging during Heating Processes
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