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Development and Utilization of Manufacturing
Technique for Large Steel Casting

Osamu Tsumura, Kazuo Yoshimoto and Sigeru Yamakuo
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Foundry techniquews for large steel casting depends on the skills of foundrymen considerably. Especially, the problem of
reducing casring surface defects is difficult to clear numerically. Statistical analysis by using wuantification theory for hot tear
and sand inclusion, and multiple regression analysis for dimensional defects have been shown to be examples of solving this
difficulty. Many causes of surface defects can be evaluated by these analyses. These evaluations serve as the base data of defect
reduction and contribute to the constant improvement of casting quality and quality enhancement activity. The system to perform
quality enhancement activity was developed and it proved very useful for transfering foundry techniques and skills from the old

to young generations.
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Fig. 2. Turbine runner (140 tons).
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Fig. 3. Type example of Turbine Shells.
Characteristic value
No. | (excavation volume) Action items
I " 05 __ 10 |
1 ; A
2 | A S
3 i A OE
4 i A OE
5 | A DE
6] ! B DEF
7 E B DEFGH!J
8 i B DEF  JKL
9 i B DEF 1J LM
10 ; B DEF 1J LMN
11 E BCDO H 1 NOP
12 I BCD HJ NOP
13 E BCD RH J  NOP

Fig. 4. Characteristic value against action items for each tur-
bine shells.
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Scontents H: 0.009~0.010 Pouring h:<1,853

(mass %) M: 0.006~0.008 Temperature : PT m:  1,838~1,853
L: £0.005 (K I: <1,838

Fig. 5. Imput data for quantification analysis.
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Evaluation for new actions

Re-Quantification analysis by using important information’s

Evaluation and study of results

Fig. 6. Analysis flow.
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Fig. 7. Results of quantification analysis (Hot tear).
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Fig. 9. Contents of each actions.
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Fig. 8. Calculation results by quantification analysis and data.
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Fig. 10. Matrix analysis of the results.
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Fig. 11. Results of quantification analysis (Sand inclusion).
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Fig. 12. Calculation results by quantification analysis and actual data.
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Table 1. Results of multiple regression analysis

Characteristic factor Rat.io O.f
contribution

value Xy X Xy Xy X Xe X Xy Xy Xy Xy X X3 Xy Xy Xy Xp (%)
Ya t ) (A N
Yg 1 ) t 1 '
Y. ! | ;
Y, !
Yy ! t

Total effect O O o O o O O o O O O

Note : 1. Vacant column means non effective (deleted by automatic factor selection method) factor

2. 1 (}): significant factor and its direction
% (4 ). non-significant factor but effective factor
(3: Common factor

Sequance] Selected factors bymbol Vest fit
Molding | Out side dimension of mold X, | Bigger
Pouring § Pouring temperature X, -

Flask
cooling Pouring Shake out Temp: - 1 X | Lower
Cooling speed.1 - - | X,
. Cooling speed.2 -~ X | Slower
1 Cooling speed 3 1 X_ | Fastar
%‘T 450“0? Cogling spesd.4 - X,
[t
Time
Heat Annealing Time for heating X, | Faster
treatment Keeping time X, | Shorter
Keeping Temp. X | Lower
Cooling speed X, -
Feeder cut Cutting time X,, | Shorter
Normalizing Meating speed X,, | Faster |
Keeping time X, | Shorter
Keeping Temp X,e Ammad centas
Cooling speed ) o
Shape of oven | Round or not X,

Fig. 15. Factors and results of analysis.
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Fig. 16. Flow of KAIZEN activity.
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Fig. 17. Transition of repair weld ratio.
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