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(57) Abstract: The present invention inhibits thermal cracking. The present invention includes a substrate having a fracture

toughness value of 1 [MPa'm

172

] or less and a heat generator provided to the substrate. When the Young's modulus of the

substrate is expressed by E [MPa], the average coefficient of linear expansion of the substrate at 20-300 ° C is expressed
by a [1/°C], the square root of the area of a portion where the heat generator and the substrate lic on each other in a plan
view is expressed by a [mm], the distance in the plan view from a
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highest-temperature point in the heat generator to an edge of the substrate is expressed by b [mm], and the difference

between the temperature at the highest-temperature point and the ambient temperature is expressed by AT, then the con-
ditional expressions ¢l x (c2+¢3 x at+cd x b+c5 x AT) < 6.9 and c1=E x ¢/0.208 are established, wherein when a
is less than 50 mm, then ¢2=-2.279, ¢3=0.154, c4=-0.037, and ¢5=0.069; and when a is 50 mm or more, then ¢2=0.116,
¢3=0.054, c4=-0.044, and ¢3=0.101.
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[B43]
FEMETH &4 FEMETEHER
E A 5 FEIE | ERToY
No| —iIDESE %[rtﬁn%t [mam] [mbm] B o Iho
[mm] [°C] [MPa]

1 400 5 20 15 82.7 42
2 400 5 20 20 78.6 46
3 400 5 20 30 75.0 44
4 400 5 20 50 73.2 34
5 400 5 20 90 72.8 1.9
6 400 5 20 15 111.8 6.2
7 400 5 20 20 105.6 6.9
8 400 5 20 30 100.2 6.7
9 400 5 20 50 974 5.2
10 400 5 20 90 96.8 2.8
11 400 5 20 15 169.6 104
12 400 5 20 20 159.3 11.5
13 400 5 20 30 150.3 11.1
14 400 5 20 50 1456 8.6
15 400 5 20 90 144.6 4.7
16 400 5 5 715 81.5 2.1
17 400 5 5 12.5 77.8 2.1
18 400 5 5 225 75.0 19
19 400 5 5 425 73.7 15
20 400 5 5 825 73.4 08
21 400 5] 5 15 109.8 3.1
22 400 5 5 125 104.4 3.2
23 400 5 5 225 100.2 29
24 400 3] 5 425 98.1 2.2
25 400 5 5 825 97.7 1.2
26 400 5 5 715 166.3 5.2
27 400 5 5 125 157.2 53
28 400 5 5 225 150.2 48
29 400 5 5 425 146.8 3.6
30 400 5 5 825 146.1 2.0
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[E44]
FEMETHE & H FEMETEIER
Z iR - I | ERTVD
No| —IIDES g[rtﬁn%t [mam] [mbm] ES:'._I%_;E E3 ho
[mm] [°C] [MPa]

31 400 5 50 30 79.9 55
32 400 5 50 35 115 6.1
33 400 5 50 45 75.3 6.4
34 400 5 50 65 74.0 55
39 400 3] 50 105 713.7 3.2
36 400 5 50 30 107.2 8.2
37 400 5 50 35 103.6 92
38 400 5 50 45 100.2 96
39 400 3] o0 69 98.3 8.2
40 400 5 50 105 97.9 4.8
41 400 5 50 30 161.7 13.6
42 400 3] o0 39 155.6 15.2
43 400 5 50 45 150.1 16.0
44 400 5 50 65 146.9 13.6
45 400 3] 50 105 146.3 7.9
46 400 5 2 6 105.3 16
47 400 5 2 11 102.2 1.6
48 400 5 2 21 99.9 14
49 400 5 2 11 98.9 1.0
o0 400 5 2 81 98.7 0.6
o1 1000 5 100 70 100.2 9.7
52 1000 5 100 90 98.5 98
53 1000 5 100 130 97.8 7.6
94 1000 5 100 210 977 36
95 1000 5 200 120 100.0 11.8
56 1000 5 200 140 99.5 12.7
57 1000 5 200 180 99.3 11.3
08 1000 5 200 260 99.3 6.4




5/9

WO 2025/057793 PCT/JP2024/031354
[B45]
18
16
o
(o]
= 14 1 s
i O ®
n o © i
mE 12
®
@ d (o]
10 .8 or-®
© L .
% 8 5 o ° 2
P [
'ﬁlﬁ‘ * 3‘ .:.)O ... ’
2 ‘p .
Hel
B’ glale
*
-2
4

0 2 4 6 8 10 12 14 16 18
InE R ANFELE RS [MPa] : FEM

¢ 2=2-50 mm (R?2=0.86)
o a=50-200 mm (R?=0.89)




6/9

WO 2025/057793 PCT/IP2024/031354
[E46]
Tair=25 [°C] T2 [*C]
=2 mm t=5 mm t=10 mm t=19 mm
T1=75°C 746 74.0 73.1 715
T1=100°C 99.4 98.6 972 9438
t/ A)AU/8) 0.008 0.02 0.04 0.076
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a b AT g ey ==
] | [mm] | [°C] 2R ol | [mpa]| FIE

139

Y—BSALHTAX

3

4 5 50 | 135 | Y—HSALHZRA | 303 [ 1798 | NG
5| 20 15 60 | J—HFTALHTA | 303 | 1326 | NG
6 | 20 15 85 | Y—HISALHSA | 303 | 1847 | NG
71 20 15 | 110 | YJ—FSALHFR | 303 | 2367 | NG
8 | 20 80 | 110 | Y—HSALHSRX | 303 | 1644 | NG
9 | 50 28 85 | Y—AHAFIALHZA | 303 |3082| NG
10| 50 | 100 | 85 | Y—HAIALHSFA | 303 | 21.12| NG
11| 100 | 53 85 | Y—HISALHSA | 303 |3560| NG
12| 100 | 140 | 85 | Y—HIALHTA | 303 | 2388 | NG
13| 200 | 103 | 85 | Y—HFSA4LHSA | 303 | 4516 | NG

200 | 300 J—ZSALAFR

EBATA

ROEMASA
24| 50 | 100 | 85 ROEBASA
25| 100 | 53 85 ROBBASA
26| 100 | 140 | 85 RIS R

ROEBASR
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