BASIC COMPONENT IN WELDING COST & ESTIMATION

1 MATERIAL Metal and others
2 CONSUMABLE Electrode, filler, wire, flux, gas, disc, others
3 POWER Electrical consumption, fuel cost
4 LABOUR Welder, fitter, rigger, assistant, supervisor, designer,
Engineer, Manager
5 PREPARATION Joint preparation, bevelling, cutting, Pre-treatment
6 MACHINE COST Welding, cutting, machining, turning, milling, spare
7 NDT & INSPECTION NDT (X-ray, dye pent, MPI), visual, mechanical test, inspector
8 FINISHING Blasting, painting, coating, galvanizing, heat treatment
9 TRANSPORT & Packaging, delivery, loading, crane
MATERIAL HANDLING Mileage claim, Lodging cost, Food, insurance
10 SUB-CONTRACT & Invoice from sub-contractor
OTHER SERVICES
11 ALLOWANCES EPF, Insurance, Medical, Overtime
OVERHEAD Premise, Utility, Management, Secretariat, Communication
CONTIGENCIES Repair, maintenance, risk
12 PROFIT 10% to 100%
13 TOTAL COST Summation of all above

COSTING RATES
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Cost of using welding machine per hour

Cost of power consumption per hour

Cost of welding consumable per hour

Cost of machine, equipment and facilities cost per hour
Cost of cutting process per hour

NDT cost per test

Destructive testing cost per piece
Labour and supervison cost per hour

Documentation cost per test

Overhead cost
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		BASIC COMPONENT IN WELDING COST & ESTIMATION

		1		MATERIAL						Metal and others

		2		CONSUMABLE						Electrode, filler, wire, flux, gas, disc, others

		3		POWER						Electrical consumption, fuel cost

		4		LABOUR						Welder, fitter, rigger, assistant, supervisor, designer,

										Engineer, Manager

		5		PREPARATION						Joint preparation, bevelling, cutting, Pre-treatment

		6		MACHINE COST						Welding, cutting, machining, turning, milling, spare

		7		NDT & INSPECTION						NDT (X-ray, dye pent, MPI), visual, mechanical test, inspector

		8		FINISHING						Blasting, painting, coating, galvanizing, heat treatment

		9		TRANSPORT &						Packaging, delivery, loading, crane

				MATERIAL HANDLING						Mileage claim, Lodging cost, Food, insurance

		10		SUB-CONTRACT &						Invoice from sub-contractor

				OTHER SERVICES

		11		ALLOWANCES						EPF, Insurance, Medical, Overtime

				OVERHEAD						Premise, Utility, Management, Secretariat, Communication

				CONTIGENCIES						Repair, maintenance, risk

		12		PROFIT						10% to 100%

		13		TOTAL COST						Summation of all above

		COSTING RATES

		1		Cost of using welding machine per hour

		2		Cost of power consumption per hour

		3		Cost of welding consumable per hour

		4		Cost of machine, equipment and facilities cost per hour

		5		Cost of cutting process per hour

		6		NDT cost per test

		7		Destructive testing cost per piece

		8		Labour and supervison cost per hour

		9		Documentation cost per test

		10		Overhead cost
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		1		Calculate the saving in weight, time, cost and labour of deposition between welding a K groove and

				narrow groove U design per metre length of joint.

				( assuming that the reinforcement area be 10% of the groove area )

				Justify the advantages and disadvantages between the 2 joint designs.

				Suggest 3 methods of arc welding the narrow groove joint,

				and another deep penetration non arc welding process

				Bevel angle =				45		deg						Thickness   =				50		mm

				Thickness   =				50		mm						Width (W)   =				18		mm

				Root gap   =				3		mm

				Root face    =				2		mm						Root gap     =				3		mm

																Root face    =				2		mm

				Density of steel =				7.8		g/cc						Bevel angle  =				0		deg

				Cost of filler  =				15.0		RM/kg

				Deposition rate =				2.0		kg/hr

				Welder salary =				50.0		RM/hr

		a		Cross-section area of double K joint =

				Triangle leg (V) =				=		(Thickness - RF)/2  =   (50 - 2)/ 2  =   24 mm										24		mm

				Triangle leg (H) =				=		Leg (V) * Tan (bevel angle)  =  ( 24 * Tan 45 )  = (24* 1.0)  = 24 mm

				Area of triangle =				=		( (Triangle leg (V) * Triangle leg (H) ) / 2  =										288		mm2

								=		(24 * 24 ) / 2   =   288 mm2

				Area of rectangle				=		(RG * Thickness)				=		3 * 50

				Area of K joint				=		[ 2* Area of triangle + (RG* Thickness) ]* 1.1										(write formula)

								=		[ 2 * 288 + ( 3 * 50) ] * 1.1

								=		798.6		mm2								798.6		mm2

		b		Cross-section area of narrow gap joint =

				Depth of semi circle				=		Width / 2  =  18 / 2   = 9 mm										9		mm

				Rectangle width				=		( Width ) =  ( 18 )   = 18 mm										18		mm

				Rectangle height				=		(Thickness - RF - Semicircle ) =  50 - 2 - 9  = 39 mm										39		mm

				Area of rectangle 1				=		(Width * Height ) =  (18 * 39)   = 702 mm2										702		mm2

				Area of rectangle 2				=		(RG * RF)  =  (3 * 2))  =  6 mm2										6		mm

				Area of semi-circle				=		PI() * Diameter^2 / 8 = PI()* Width^2 / 8

								=		PI() * 18^2 /8 = 127.2 mm2										127.2		mm2

				Area of narrow U joint				=		[( Area of rect 1+ Area of rect 2+ Area of semi-circle ) ]* 1.1

								=		[( 702 + 6 + (127.2) ] * 1.1										918.8		mm2

								=		918.7		mm2

		c		Differences in area				=		(Area of U joint - Area of K joint )										(write formula)

								=		( 918.7  -  798.6 )										120.2		mm2

								=		120.1		mm2

		d		Percentage of saving				=		Difference in area / area of K joint (%)										(write formula)

								=		120.2 / 798.6   =  15%										15.05%

		e		Saving in weight of deposit metal / m

								=		( Differences in area * 1000 ) / 1000 * density / 1000										(write formula)

								=		( 120.2 *1000 /1000 )* 7.8 / 1000

								=		0.94		kg / m								0.94		kg/m

		f		Saving consumable cost / m  =						( Saving in weight * Cost of consumable )										(write formula)

								=		( 0.94 * 15 )

								=		14.1				RM /m						14.1		RM/m

		g		Saving in welding time / m  =						(Saving on deposition / Deposition rate )										(write formula)

								=		( 0.94  /  2.0 )										0.47		Hr/m

								=		0.47		Hr /m

		h		Saving in welder cost / m   =						(Saving in welding time * Welder salary)										(write formula)

								=		( 0.47 * 50 )										23.4		RM/m

								=		23.5		RM /m
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		1		Calculate the saving in weight, time, cost and labour of deposition between welding a K groove and

				narrow groove U design per metre length of joint. Compare the saving when selecting the joint.

				( assuming that the reinforcement area be 10% of the groove area )

				Justify the advantages and disadvantages between the 2 joint designs. Suggest 3 methods of

				arc welding the narrow groove joint, and another deep penetration non arc welding process

				Bevel angle				=		30		deg				Thickness				=		50		mm

				Thickness				=		50		mm				Width (W)				=		18		mm

				Root gap				=		3		mm

				Root face				=		2		mm				Root gap				=		3		mm

																Root face				=		2		mm

				Cost of cutting double V joint				=		18		RM/m				Bevel angle				=		0		deg

				Density of steel				=		7.8		g/cc

				Cost of filler				=		15.0		RM/kg				Cost of cutting U joint				=		25		RM/m

				Deposition rate				=		2.0		kg/hr

				Welder salary				=		50.0		RM/hr

				W mc power consumption				=		10		RM/hr

		a		Cross-section area of double double V joint =

				Triangle leg (V) =				=

								=						=				mm

				Triangle leg (H) =				=

								=						=				mm

				Area of triangle =				=

								=						=				mm2

				Area of rectangle				=

								=						=				mm2

				Area of double V joint				=												(write formula)

								=

								=				mm2

		b		Cross-section area of narrow gap joint

				Depth of semi circle				=

								=						=				mm

				Rectangle width				=

								=						=				mm

				Rectangle depth				=

								=						=				mm

				Area of rectangle 1				=

								=						=				mm2

				Area of rectangle 2				=

														=				mm2

				Area of semi-circle				=

								=						=				mm2

				Area of narrow U joint				=

								=

								=				mm2

		c		Differences in area				=												(write formula)

								=						=				mm2

		d		Percentage of saving				=												(write formula)

								=						=

		e		Saving in weight of deposit metal / m

								=												(write formula)

								=

								=				kg / m

		f		Saving consumable cost / m  =																(write formula)

								=						=				RM /m

		g		Saving in welding time / m  =																(write formula)

								=						=				Hr /m

		h		Saving in welder cost / m   =																(write formula)

								=						=				RM /m

		i		Saving on power cost / m   =

								=						=				RM /m

		j		Saving in preparation cost  =

								=						=				RM /m

		k		Total saving / m				=

								=

								=				RM /m
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		2		A product is welded by GMAW-CO2 process using the following welding conditions:

		Current				=		175		A		No of pass						=		2

		Voltage				=		25		V		Weight before welding						=		2.050		kg

		Welding speed				=		4		mm/sec		Weight after welding						=		2.200		kg

		Wire feed speed				=		7		m/min		Process Arc efficiency						=		0.8

		Length				=		400		mm		Wire density						=		9		gm/m

				Calculate the heat input, deposition rate and deposition efficiency

				Explain the significance of weld deposition efficiency in welding production

		a		Heat input		=		Efficiency X ( Welding Current  X Arc Voltage ) / Welding speed

						=		( 0.8 X ( 175 X 25 ) / 4

						=		875		J/sec		=		0.88		KJ/sec

		b		Deposition rate

						Weight of weld deposit						=		Wt after welding - Wt before welding

												=		2.2  -  2.05				=		0.150		kg

												=		150		gm

						Welding time						=		Welding length X no of pass / Welding speed

												=		400 x 2 /  4				=		200		sec

						Deposition rate						=		Weld deposited / welding time

												=		150 / 200				=		0.75		gm/s

												=		2.7		kg/hr

		c		Deposition efficiency

						Weight of wire issued						=		Wire feed rate X welding time X wire density

												=		7 X 200/ 60 X 9

												=		210.00		gm

						Deposition efficiency						=		Wt of weld deposit / Wt of wire issued

												=		150  /  210

												=		0.71

		d		Significance of weld deposition efficiency

						It indicates the accuracy of the record of operation conditions

						It indicates that the operation conditions is in nominal condition.

						If depo eff > 1.0 indicate error, if too low indicate poor welding condition
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		4		A product is welded by SAW process using the following welding conditions:

		Current				=		250		A		No of pass				=		2

		Voltage				=		28		V		Weight before welding				=		4.050		kg

		Welding speed				=		5		mm/sec		Weight after welding				=		4.300		kg

		Wire feed speed				=		6		m/min		Process Arc efficiency				=		0.9

		Length				=		500		mm		Wire density				=		14		gm/m

				Calculate the heat input, deposition rate and deposition efficiency

				Explain the significance of weld deposition efficiency in welding production

		a		Heat input		=

						=

						=				J/mm		=				KJ/mm

		b		Deposition rate

												=

												=						=		0.250		kg

												=				gm

												=

												=						=		200		sec

												=

												=						=		0		gm/s

												=				kg/hr

		c		Deposition efficiency

												=

												=

												=				gm

												=

												=		/  0

												=
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