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Introductory Message 

For the facilitator: 

 Welcome to the Shielded Metal Arc Welding NC 11 - Grade 12 Self-Learning 

Module (SLM) on Weld Carbon Steel Pipe in 5g Position! 

 This module was collaboratively designed, developed and reviewed by educators 

both from public and private institutions to assist you, the teacher or facilitator in 

helping the learners meet the standards set by the K to 12 Curriculum while overcoming 

their personal, social, and economic constraints in schooling.  

 This learning resource hopes to engage the learners into guided and independent 

learning activities at their own pace and time. Furthermore, this also aims to help 

learners acquire the needed 21st century skills while taking into consideration their 

needs and circumstances. 

In addition to the material in the main text, you will also see this box in the body of the 

module: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 As a facilitator, you are expected to orient the learners on how to use this module. 

You also need to keep track of the learners' progress while allowing them to manage their 

own learning. Furthermore, you are expected to encourage and assist the learners as 

they do the tasks included in the module.    

 

 

 

 

Notes to the Teacher 
 
 

 Hello, dear teacher of learning! You are lucky to have this learning 
material intended to easily deliver the lessons for our learners and enhance 
their knowledge on Weld Carbon Steel Pipe in 5g Position. Please help them 
achieve our learning objective. 

Please advise our learners to read, understand, analyze, and answer 

all the activities and questions seriously as this material is designed and made 

for them. This is also to inform our learners to take some precautionary 

measures and some activities need extra care. 

This is just a reminder my dear teacher of learning, do not go beyond 

our objectives and main goal for our learners. Be an agent of learning. Have 

fun! 
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For the learner: 

Welcome to the Shielded Metal Arc Welding NC II- Grade 12 Self-Learning Module (SLM) 

Module on Weld Carbon Steel Pipe in 5g Position! 

The hand is one of the most symbolized part of the human body. It is often used to depict 

skill, action, and purpose. Through our hands we may learn, create, and accomplish. 

Hence, the hand in this learning resource signifies that you as a learner is capable and 

empowered to successfully achieve the relevant competencies and skills at your own pace 

and time. Your academic success lies in your own hands! 

This module was designed to provide you with fun and meaningful opportunities for 

guided and independent learning at your own pace and time. You will be enabled to 

process the contents of the learning resource while being an active learner. 

This module has the following parts and corresponding icons: 

   

 

What I Need to Know  

 

This will give you an idea of the skills or 

competencies you are expected to learn in the 

module.  

 
What I Know  

 

This part includes an activity that aims to check 

what you already know about the lesson to take. 

If you get all the answers correct (100%), you may 

decide to skip this module.  

 
What’s In 

 

This is a brief drill or review to help you link the 

current lesson with the previous one. 

 
What’s New 

 

In this portion, the new lesson will be introduced 

to you in various ways such as a story, a song, a 

poem, a problem opener, an activity or a 

situation. 

 
What is It 

 

This section provides a brief discussion of the 

lesson. This aims to help you discover and 

understand new concepts and skills. 

 
What’s More 

 

This comprises activities for independent practice 

to solidify your understanding and skills of the 

topic. You may check the answers to the exercises 

using the Answer Key at the end of the module. 

 

What I Have Learned 

 

This includes questions or blank 

sentence/paragraph to be filled in to process 

what you learned from the lesson. 

 
What I Can Do 

 

This section provides an activity which will help 

you transfer your new knowledge or skill into real 

life situations or concerns. 
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Assessment 

 

This is a task which aims to evaluate your level of 

mastery in achieving the learning competency.  

 

 
Additional Activities 

 

In this portion, another activity will be given to 

you to enrich your knowledge or skill of the lesson 

learned. This also tends retention of learned 

concepts. 

 
Answer Key 

 

This contains answers to all activities in the 

module. 

 

At the end of this module you will also find: 

 

The following are some reminders in using this module: 

Use the module with care. Do not put unnecessary mark/s on any part of the module. 

Use a separate sheet of paper in answering the exercises. 

Don’t forget to answer What I Know before moving on to the other activities included 

in the module. 

Read the instruction carefully before doing each task. 

Observe honesty and integrity in doing the tasks and checking your answers.  

Finish the task at hand before proceeding to the next. 

Return this module to your teacher/facilitator once you are through with it. 

If you encounter any difficulty in answering the tasks in this module, do not hesitate 

to consult your teacher or facilitator. Always bear in mind that you are not alone. 

We hope that through this material, you will experience meaningful learning and gain 

deep understanding of the relevant competencies. You can do it! 

 

 

 

References This is a list of all sources used in developing this 

module. 
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This module was designed and written with you in mind. It is here to help you master 

in welding carbon steel pipe in 5g position. The scope of this module permits it to be 

used in many different learning situations. The language used recognizes the diverse 

vocabulary level of students. The lessons are arranged to follow the standard 

sequence of the course. But the order in which you read them can be changed to 

correspond with the textbook you are now using. 

This module focused on: 

Welding Carbon Steel Pipe in 5g Position(5G)- TLE_IAAW9-12GW-Ia-j-3 

After going through this module, you are expected to: 

1.  perform root pass with root penetration not exceeding the allowable 

 tolerances; 

2. perform stringer beads or layered bead in accordance to welding 

 standards; and 

3. observe weld capping/ final pass not exceeding allowable tolerances 

 specified by welding codes and standard. 

 

 
 
 
 
 

 

Directions: Choose the correct answer from the choices given. Write only the      

                   letter of your answer on a separate sheet of paper. 

1. What is the main purpose of the hot pass? 

A. Burn out slag 

B. Decrease keyhole 

C. Reinforce height of bead 

D. Remove slag 

 

2. What is the first stage for the hot pass? 

A. Fully weld the groove 

B. Grind the root 

C. Re-contour stringer 

D. Tack the pipe 

 

 

 

  

What I Need to Know 

What I Know 
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3. What is the main cause of internal undercutting? 

A. Amperage is too high 

B. Arc length is too high 

C. Incorrect size of electrode 

D. Root opening is too small 

 

4. What technique should be applied when stopping the root pass progression? 

A. Drag 

B. Quick step out 

C. Pull-out 

D. Whip 

 

5. What technique should be applied when the root gap is too wide? 

A. Increase amperage 

B. Grind root area 

C. Push electrode into the opening 

D. Reduce current 

 

6. Which of the following technique is needed when the root gap is too narrow? 

A. Allow the pipe to cool 

B. Push the electrode into the opening 

C. Reduce current 

D. Use a U-weave technique 

 

7. Which of the following is very helpful when creating a good root pass? 

A. Center root pass in the root opening 

B. Increase the arc length 

C. Point the electrode at the side of the root 

D. Use a lift and pull technique 

 

8. The following are variables to control when running the root pass EXCEPT 

A. Amperage 

B. Electrode 

C. Root land 

D. Root opening 

 

9. What should be the desired sound when doing a root pass? 

A. Bee hive sound 

B. Bird’s tweet sound 

C. Breeze sound 

D. Crashed sound 

 

10. Which of the following is the pipe position for 5g? 

A. Horizontal-fixed position 

B. Horizontal rolled pipe 

C. Inclined at 45 degrees 

D. Vertical-horizontal axis 
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11. The following are the designated tack weld position EXCEPT 

A. 3 o’clock 

B. 6 o’clock 

C. 9 o’clock 

D. 11 o’clock 

 

12. What should be the length for the first tack weld? 

A. ¼ inch 

B. ½ inch 

C. ¾ inch 

D. 1 ¼ inch 

 

13. What is the use of a spacer wire when tacking a pipe? 

A. Ensure good root gap 

B. Create good root land 

C. Tighten the root gap 

D. Widen the root gap 

 

14. Which of the following refers to the first bead deposits? 

A. Cap pass 

B. Fill pass 

C. Hot pass 

D. Root pass 

 

15. Which of the following refers to the final pass of bead deposits? 

A. Cap pass 

B. Fill pass 

C. Hot pass 

D. Root pass 

 
 

 
 
 

 
 

Directions: Arrange the scrambled letters which relates to the definition given.   

                   Write your answer on a separate sheet of paper. 

1.  (Sviula penisctoin) _______A process of checking the finished weldment    

               using destructive and non-destructive method. 

 

2. (apcingp)_________________is the last and final bead deposit. 

 

3. (toro saps) ______________ is the first layer of the bead deposit. 

 

4. (roto pag) _______________ is the space given between the two roots. 

 

5.  (otro daln) ____________   is the degree of bevel where fill and cap deposited. 

 

 What’s In 
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Directions: Arrange the procedure in pipe fitting for 5g welding in a chronological 

order by writing the number from 1 to 5.  Write your answer in a separate sheet of 

paper. 
 

____ 1. Pre-assemble pipe coupons together and rotate top pipe to determine 
 best fit-up to eliminate high-low condition and excessive root opening. 

 
____ 2. Make the first tack weld ½ inch long between the open ends of the spacer 

 wire. 
 

____ 3. Tack weld the two remaining sides starting with the wider of the two 

 sides. 
 

____ 4. Place a spacer wire between the pipes for the proper root opening. 
 

___  5. Remove the spacer wire and reposition it as shown, and weld the  second 
tack opposite the first tack (this is referred to as diametrically  opposed to the 

first tack). 

 
 
 

 
 

 

Positions for Pipe Welding 

 

 Pipe welds are made under many different requirements and in different 
welding situations. The welding position is dictated by the job. 

 In general, the position is fixed, but in some cases can be rolled for flat-

position work. Positions and procedures for welding pipe are outlined below. 

 

 

 

 

 

 

 

 

What’s New 

What is It 
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1. Beveling 

 At first the edges of both pipe pieces are prepared by beveling using a suitable 
grinding process. For this Codes and standards recommend 35 degree beveling. Not 

to forget, a sound edge preparation plays a vital role in making sound weld run. After 
this pipe pieces are ready for joint assembly. 

 

2. Joint Preparation and Assembly 

 Pieces are brought together in such a way that the joint gap between them 

should be the size of filler rod to be fed. Welder can check it by placing the rod inside 

the gap. In order to keep the joint intact, make the three tack welds at 12, 2 and 10 

o’clock positions leaving the bottom side open. Also use some sort of metal pieces to 

insert into the gap to avoid any shrinkage during welding. Incline the assembly at an 

angle of 45 degrees in suitable place where welding associates feel comfortable to 

perform the test. Some people used to weld fourth tack at 6 o’clock position but to 

be honest if you weld three tacks just mentioned above, you will be more comfortable 

to move and see while making the weld run. 

 

3. Pipe Fitting Information 

3.1. Pre-assemble pipe coupons together and rotate top pipe to determine best  fit-

up to eliminate high-low condition and excessive root opening. Once  the best 

fit up is determined, draw a soap stone line to indicate  placement of pipe 

coupons after the spacer is put into place. 

 

 

 

 

 

 

 

 

High Low 

 A high-low condition refers to the pipe material being offset at the fit up 

 area. This is due to each pipe coupon not being a perfect circle. The 

 ASME Code only allows 1/16” for high low. 
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3.2. Place a spacer wire between the pipes for the proper root opening. Rotate  the 

top pipe to minimize a high low fit-up. 

 

 

 

 

 

 

3.3. Make the first tack weld ½” long between the open ends of the spacer wire. 

 The first tack should only be ½” long to help control distortion. The 

 remaining three tacks should be ¾” long. 

 

 

 

 

 

 

3.4. Remove the spacer wire and reposition it as shown, and weld the second 

 tack opposite the first tack (this is referred to as diametrically opposed  to 

the first tack). 
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3.5. Tack weld the two remaining sides starting with the wider of the two  sides. At 

this point the pipe should have one tack weld at 12, 3, 6 and  9 o’clock 

positions. 

 

 

 

 

 

3.6. Use a hand grinder with a 1/8” thick notching wheel to feather (ramp) the tacks. 

The keyhole side of the tack will not need as much grinding. Too much grinding on 

this end of the tack will potentially cause burn through when welding the root pass.  

 

 

 

 

 

 

 

3.7. Place the pipe in the fixture on a horizontal fixed position. This is known  as 

the 5G position. 

3.8. Strike the arc and extend the arc length (“long arc”) over the tack weld 

 and allow electrode to "warm up.” "Pop" the electrode into open root and 

 pause slightly, and begin welding. Note that the arc is “burning”  through 

the root opening getting complete penetration. This is seen by  the keyhole that 

the arc creates. 

Note: The “fire” is inside of the pipe. Remember that this creates a distinctive 

 “bee hive” sound 

3.9. Use the drag technique for the root pass pushing the electrode no more  than 

half way into the root area. Ensure that the "fire" stays on the  backside of the 

pipe. This will create the distinctive sound when  obtaining 100% penetration. 

4. Technique Variations 

• Side to Side 

• Back and fourth 

 Both techniques can be used depending on the capability of welder. Some use 

side to side technique for root pass but some use back and forth, for their ease 

because they feel comfortable for travel speed. After making a root pass with back 

and forth technique, it will be good to make a next hot pass using side to side 

manner.  
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As we know the main objective of hot pass is to add more metal, thickness and even 

reinforcement to the root pass without disturbing its mechanical properties. Another 

function of hot pass is to melt unremoved slag from root that may cause defects like 

lack of fusion, cracks, cold regions etc. 

5. Test Weld Run 

1. Start making weld run from the left side of joint assembly with uphill 

 progression that is from 6 o’clock to 12 o’clock position. 

2. Ensure slag removal after each bead. 

3. When approaching to a tack weld, melt it, add some more filler metal  and then 

blend them together. 

4. Again start welding with uphill progression from right side of the assembly with 

the same technique. 

Welding Carbon Steel Pipe in 5g Position 

MATERIALS/SUPPLIES 

1. Pipe ½ inch thick 

2. 3.2mm. diameter 

3. electrode E6010, 6011,  

TOOLS AND EQUIPMENT 

1. AC welding machine with accessories  

2. chipping hammer  

3. steel brush  

4. welding helmet/shield 

 5. gloves 

 6. apron 

I- Perform Root Pass 

Steps/procedures: 

 

1. Prepare the tools, materials and equipment. 

 

2. Prepare and use appropriate PPE’s.  

 

3. Turn power supply on. 

 

4. Connect work clamp.  

 

5. Select electrode (E-6011).  
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6. Adjust output (80-100 ampere).  

 

7. Insert electrode into electrode holder.  

                                             

8. Clamp the pipe in a fixture/welding positioner in a horizontal-fixed position. 

     

 

 

   

 

   

 

 

 

 

 

 

9. Deposit the root pass with the electrode at the center with 75o travel angle and 

90o work angle. 

Note: Should arc be broken, grind and clean the slag before you continue your  

 weldment.  

 

 

II- Perform stringer or layered beads 

 Steps/procedures: 

 

1. Prepare the tools, materials and equipment.  

 

2. Prepare and use appropriate PPE’s.  

 

3. Turn power supply on.   

 

4. Connect work clamp.  

 

5. Select electrode (E- 7018).   

 

6. Adjust welding current (110-130 ampere).  

 

7. Insert electrode into electrode holder.  

 

8. Clamp the pipe in a horizontal-fixed position.  

 

9. Perform hot pass and fill pass. 

Note: After performing the hot pass grind the pipe.  

 

10. Clean the weld using a chipping hammer and steel brush.  
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11. Observe welding codes and standards on undercut, excess penetration, lack of 

 fusion, burn-through and cracks. 

Note: If the result is competent proceed to the next step. If the result is  

 incompetent, then repair is recommended. 

12. Perform proper housekeeping.  (See figure 11) 

 

III- Perform weld capping/ final pass 

Steps/procedures: 

1. Prepare the tools, materials and equipment.   

 
2. Prepare and use appropriate PPE’s.  

 
3. Turn power supply on.  
 

4. Connect work clamp.  
 

5. Select electrode (E- 7018)) 
 

6. Adjust welding current. (110-130 ampere).  
 

7. Insert electrode into electrode holder.  
 

8. clamp the pipe in a horizontal-fixed position 

 

9. Perform final pass. 

Note: Observe that the final pass is not  

exceeding the allowable tolerances specified by  

welding codes on height reinforcement, under fill, 

 porosities, undercut, cracks and cold laps.  

10. Clean the weld using a chipping hammer and steel brush. 

11. Conduct visual inspection of the finished weldment in accordance to welding 

standards for spatters, arc strikes, slag and uniformity of beads. 

Note: If the result is competent proceed to the next step. If the result is incompetent, 

then repair is recommended. 

12. Perform proper housekeeping.   

 

 

 

 

 

Directions: Choose the best answer from the choices. Write your  answer on a      

                   separate sheet of paper. 
 

1. What tool is used for cleaning the bead deposits? 
A. Chisel 

B. Files 

C. Paint brush 
D. Steel brush 

What’s More 
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2. What is the last task to perform by the welder after welding? 
A. Housekeeping 

B. Change clothes 
C. Collect excess materials 

D. Just leave the shop anyway  
   

3. After removing the slag what should be the next step to do? 
A. Clean the root  

B. Grind the root 

C. Re-deposit root 
D. Fully weld the root 

 
4. Why is housekeeping important? 

 A. To impress the boss 
 B. To complete the steps in welding 

 C. To increase productivity, to reduce stress and improve morale 

 D. To widen the time spend by the worker in tracking the needed tools. 
 

    5. What is the purpose of root pass in welding? 
 A. It gives beauty to the plate. 

 B. For compliance of the passes 
 C. It completes the different type of passes. 

  D. It gives sufficient strength and penetration to the weld joint. 
 

 
 

 
 
 

 Directions. Fill the blanks with the correct answer. Select your answer from the    

                    choices in the box below.  Write your answer on a separate sheet of    

                    paper. 

Fire        1/8inch        Arc length          Burning        Reinforcement      Thickness 

 

1. During the root pass process ensure that the ________ stays on the backside of the 

pipe. 

2. The main objective of the hot pass is to add more metal, thickness and 

______________ to the root without disturbing its mechanical properties. 

3. During the root pass the arc is ______________ through the root opening to get 

complete penetration. 

4. Strike the arc and extends the _____________ over the tack weld to allow electrode 

to warm up. 

5. To start the root pass on the tack weld , use a hand grinder with ___________ thick 

notching wheel to feather the tack. 

 

What I Have Learned 
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Directions: Choose the best answer from the choices. Write your answer on a      

                   separate sheet of paper. 

1. How many inches is allowed by the ASME code for a high low? 

 A. 1/16 inch 

 B. 1/8 inch 

 C.1/4 inch 

 D. 1/2 inch 

 

2. How may inches is allowed for the first tack for 5g? 

 A. ¼ inch 

 B. ½ inch 

 C. ¾ inch 

 D. 1 inch 

 

3. How many inches should be allowed for the second and fourth tack ? 

A. ¼ inch 

 B. ½ inch 

 C. ¾ inch 

 D. 1 inch 

 

4. What should be used in fitting the gap of pipe for 5g? 

 A. Core wire 

 B. Stick wire 

 C. Spacer wire 

 D. Cutting Disc 

 

5. What is the position of the pipe in 5g welding? 

 A. Horizontal rolled pipe 

 B. Horizontal vertical axis 

 C. Horizontal -fixed position 

 D. Inclined pipe in 45 degrees 

 

 

 

 

 

 

 

 

 

What I Can Do 
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Directions: Choose the best answer from the choices given. Write your  

                   answer on a separate sheet of paper.  

1. Which of the following is the next step after performing the hot pass? 

A. Capping 

B. grind the pipe 

C.  Perform stringer 

D. re-deposit the root pass 

 

2. How many degrees is the desired work angle when the electrode angle is 75      

    degrees? 

A. 35 degrees 

B. 45 degrees 

C.  60 degrees 

D.  90 degrees 

 

3. Which equipment is used to hold the pipe during the welding process? 

A. Plier 

B. Positioner 

C. Tongs 

D. Vise 

 

4.How many amperes is needed for root pass using a 6011 electrode? 

A. 60-80 amps 

B. 70-90 amps 

C. 80-100 amps 

D. 100-110 amps 

 

5. Which of the following shows the standing point in weld run with uphill        

progression that is from 6 o’clock to 12 o’clock position? 

A. From the center of the joint 

B. From the left side of the joint 

C. From the right side of the joint 

D. From the bottom of the pipe while dragging upward 

 

6. What is the degree of groove in pipe welding? 

A.  30 degrees 

B. 35 degrees 

C. 45 degrees 

D. 75 degrees 

 

 

 

 

 

Assessment 
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7. Which of the following refers to the first bead deposit on groove weld? 

 A. Capping 

 B. Fill pass 

 C. Hot pass 

 D. Root pass 

 

8. Which among the choices refers to the bead deposits that burns out the slag? 

 A. Capping 

 B. Fill pass 

 C. Hot pass 

 

9. What techniques should be applied during the root pass? 

 A. Back and forth 

 B. Dragging 

 C. Pushing 

 D. Swiping 

 

10. What is the first stage to pass the pipe in 5g? 

 A. Beveling 

 B. Fit-up 

 C. Joint Preparation 

 D. Tacking 

 

11. What is the second stage to pass the pipe in 5g? 

 A. Beveling 

 B. Fit-up 

 C. Joint preparation 

 D. Tacking 

 

12.Why do we need to perform housekeeping after welding?  

 A. To impress the boss 

 B. To complete the steps in welding 
 C. To increase productivity, to reduce stress and improve morale 

 D. To widen the time spend by the worker in tracking the needed tools. 
 

13. What is the purpose of root pass in welding? 
 A. It gives beauty to the plate. 

 B. For compliance of the passes 

 C. It completes the different type of passes. 
  D. It gives sufficient strength and penetration to the weld joint. 

 
14. Which of the following is the position for the pipe welding when the pipe is fixed  

in horizontal position? 

 A. 1G 

 B. 2G 

 C. 5G 

 D. 6G 
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15. Which of the following refers to the deposits when the electrode melts during 

root pass, hot pass and cap pass ? 

 A. Bead 

 B. Arc stream 

 C. Molten pool 

 D. Flux coating 

 

 

 

 

Directions: Fill in the Blanks. Fill the blanks with the correct answer from the 

choices in the box. Write your answer in your activity notebook. 

5g         Remove                 Capability             100%             Burn through              3g 

 

1. Slag should be _________________ after each bead. 

2. Too much grinding on the end of the tack will potentially cause 

___________________when welding the root pass.  

3. The __________ position indicates that the pipe is clamped for welding with  the 

pipe axis horizontal, the weld plane is vertical, and the pipe is fixed  in 

position and not rotated.  

4. If the fire stays on the backside of the pipe during root pass it create a distinctive 

sound obtaining _______________ penetration.  

5. The technique to be used during the root pass will depend on the 

___________________ of the welder.  

 

 

 

 

 

 

 

 

 

 

 

 

Additional Activities 
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Answer Key 

What’s More 

1.D 

2.A 

3.A 

4.D 

5.D  

 

 

 

 

 

 

 

 

 

What I Know 

1.A 

2.B 

3.A 

4.B 

5.D 

6.B 

7.A 

8.B 

9.A 

10.A 

11.D 

12.B 

13.A 

14.D 

15.A 

 

 

 

 

What’s In 

1.visual 

inspection 

2.capping 

3.root pass 

4.root gap 

5.root land 

What’s New 

1.1 

2.4 

3.2 

4.5 

5.3 

 

 

 

 

 

 

 

 

 

What I Have 

Learned 

1.Fire 

2.Reinforcement 

3.Burning 

4.Arc length 

5.1/8inch 

 

 

What I Can Do 

1.A 

2.B 

3.C 

4.C 

5.C  

 

 

 

 

 

 

 

 

 

Assessment 

 

1.B 

2.D 

3.B 

4.C 

5.B 

6.C 

7.D 

8.C 

9.A 

10.A 

11.B 

12.C 

13.C 

14.C 

15.A  

Additional 

activities 

1.Remove  

2.Burn through 

3.5G 

4. 100% 

5. Capability 



 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer 

This Self – learning Module (SLM) was developed by the DepEd SOCCSKSARGEN with 

primary objective of preparing for ang addressing the new normal. Contents of this 

module were based on DepEd’s Most Essential Learning Competencies (MELC). This is a 

supplementary material used by all learners of Region XII in all public schools beginning 

2020 – 2021. This process of LR development was observed in the production of this 

module. This version 1.0. We highly encourage feedback, comments and 

recommendations. 

 

For inquiries or feedback, please write or call: 
 
Department of Education – SOCCSKSARGEN 
Learning Resource Management System (LRMS) 
 

Regional Center, Brgy. Carpenter Hill, City of Koronadal 
 

Telefax No.: (083) 2288825/ (083) 2281893 
 

Email Address: region12@deped.gov.ph 
 


