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Abstract The material industry is an important infrastructure industry that uses process technology in
order to produce parts applied to the final product and determine the quality of the finished product.
However, the market environment, which has been recognized as a 3D industry, has deteriorated recently
and lost competitiveness compared to other material industry countries. This study analyzed the
characteristics of forging companies and The study found that three characteristics of the forging
industry, facility-oriented, order-based, and field-centered, and internal failure cost and external failure
costs were set as the range of quality cost. A total of eight quality tasks were selected by applying the
quality cost management system and continuous quality improvement process developed for large-scale
A forging company, and improvement activity proved its effectiveness reducing quality costs by 63.3%
compared to the previous year. The research helps forging companies establish a quality management

strategy by systematically managing and analyzing quality costs.
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Fig. 1. Operating profit ratio of the domestic forging
industries
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Table 1. Defect types of plastic working

Type Description

Bust Surfaces open at lower temperature

Fold Two surfaces fold against each other

Crack Excessive working is on the surface
Porosity Gas is remained in the melting metal
Inclusion Nonmetallic materials penetrate metal
Scale Pit Scale is embedded in forged surface
Stringer Inclusion stretches inside of metal

Seam Rolling defects stretch on metal surface
Unfilled Some area not completely filled
Mismatch Be misalignment between up and down
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Fig. 2. Example of forging defects
(a) Mismatch (b) Crack
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Table 2. Business proportion based on forward
industry
Forward industry Business proportion (%)
Machinery 38.6
Automobile 294
Electric 11.1
Ship building 2.9
Aircraft 0.4
Bio 0.2
Robot 0.6
Etc. 16.8
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Fig. 3. General forging manufacturing process
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Table 3. Defects by manufacturing process

Process Defect type
Billet Material defects
Cutting Cutting size error
Heating Excessive or short time, temperature
Insufficient forging effect
Crack in metal or on surface
Forging
Overlap with two forging surfaces
Bust on surface by high stress
Heat treat Defective mechanical properties
Machining Dimension error
Shipping Damage by material and method
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Table 4. Disposition of internal and external failure

Type Disposition
Use as is: perform its own functions
Repair; restore its own fuctions
Internal
Rework; repeat the specific process
Reject; scrap the products
Cash compensation
Product compensation
External
Reduction price
A/S (after service)
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Table 5. Account items of quality cost and formula
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Process *Type Account
M kg X unit cost
Billet
L work hour X hourly labor cost
L work hour X hourly labor cost
Cutting
E kW(electricity) x unit cost
L work hour x hourly labor cost
Heating
E liter(fuel) x unit cost
L work hour x hourly labor cost
Forging
E kW(electricity) X unit cost
L work hour x hourly labor cost
Heat treat
E liter(fuel) x unit cost
M quantity(tool) X unit cost
Machining L work hour X hourly labor cost
E kW(electricity) X unit cost
M quantity(packing raw) X unit cost
Shipping
L work hour X hourly labor cost

*M: material cost, L: labor ocst. E: expense cost
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Table 6. Quality management indicator of forging
company

Indicator Details
QFC

QFC rate

Total cost of failure quality

QFC and sales ratio

Process failure | Defect & total product ratio of process

Item failure Defect & total product ratio of item

No. of claim Quantity of customer claims
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Fig. 6. Example of forging industry dashboard
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Table 7. Quality cost management development
steps

Step Description

Goal setting and team organizing

Quality cost control status analyzing

Quality cost control scope fixing

Quality cost computer system developing
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Table 8. Continuous quality improvement steps

Step Description
1 Quality cost checking
2 Quality cost analyzing
3 Improvement activity selecting
4 Plan making and performing
5 Result conforming and standardizing
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Table 9. A company’s primary improvement activities

Activity Process QFC(%)
Improvement of billet material Billet 42.0
Billet making equipment upgrade Billet 25.1
Power items quality factor control Billet 15.9
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