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A Study on Punchability and Weldability of Electrical
Steel Sheets with the Insulating Coating

Motoharu NARAMURA Hiroshi OKADA,

Kiyoshi Matsul, and Minoru Krravama

Spnopsis:
A study on the punchability and weldability of electrical steel sheets with the insulting coating has

brought to the following conclusions:

1) A new inorganic-organic insulting coating improves the punchability of electrical steel sheets by
more than 30 times compared with the conventional inorganic insulating coating.

2) The reason for this marked improvement in punchability cannot be explained by the shearing
energy involved.

Probably, the addition of organic matter decreases the side wear of the punch.
3) The weldability of electrical steel sheets with the new insulating coating is impaired by the gas

evolved through the thermal decomposition of organic matter contained.
Release of this gas from around weld beads can enhance weldability.
An industrially advantageous method is to roughen the electrical steel sheet or the insulting

coating itself.

In this way, a process has been established under which an inorganic-organic insulating coating
is used as the surface coating of electrical steel sheets to satisfy their punchability and weldability

requirements at the same time.
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Table 1. Chemical compositions and mechanical properties of work material.

Chemical compositions

Mechanical properties

Work C Si Mn P

material

S sol. | YP | TS El Hv
Al

(%) (%) (% (%)
A -] loo4a0| 006] 024]0.020

0.015]0.002| 31.8| 388} 34.3] |16

(%) {%) {(kg/mnfiikgmm®)| (%) (5kg)

A-2 |0006| 030} 0250070

0015|0002} 289| 396| 413| 115
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Fig. 1. Relationship between burr height and

number of strokes.
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Fig. 2. Relationship between change of blank
size and number of strokes.
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Fig. 3. Relationship between cross section of
blank and number of strokes.
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2 Bend —>{ A TS A
X
°
“w Cut —{¥

lmam’ - M
> B
®
2:‘: — Bleak —> .

A )| w’
M

") |
(2]
= / AN
° d R AN
»
pe)
: Fdna W R -
o 1 1A
Qe

1
s an
< \ A Ve
< ) M \ I 1
v 1
V.

Fig. 4. Cross section of blank by SEM and profiles of surface roughness (R coating).
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Fig. 5. Cross section of blank by SEM and profiles of surface roughness (L, coating).
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Fig. 6. Comarison of worn punch surface.
(punch : SKD-1, oil : SY-70,
clearance : 69%)
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Fig. 8. Typical curve of punching.
(specimen : 0.5 mm thick)
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Fig. 9. Relationship between burr height
and coating.
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Photo. 1. Observation of bend and cut of punched blank by X-ray micro analysis. (EPMA)
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Fig. 11. Number of strokes when burr height of

respective coating is 50 4 and maximum
welding speed.

Conditions
Sample Weight i2mg
Reference Sample ¢l Al20s
Thermo Couples Pt-PtRh{13%)
Heating Rate 20°C/min 800°C
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oTA + 1004V full scale
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. T D.T.A —
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|

Fig. 12. TGA and DTA curves of L, coating
containing organic material (40%).
(poly acryl type emulsion)
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Fig. 13. Mechanism of blowhole at welding

position.
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Fig. 14. Relationship between welding speed and
surface roughness.
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Fig. 15. Characteristics of film containing
PE powder.
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