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Table 1 Chemical elements of common thermal bimetal components
L AN
PO 2N w/ %
C Mn Si P S Cr Ni Cu Zn Co Fe
Mn75Nil5Cul0  <<0.05 A <<0.50 <0.030 <<0. 020 — 14.0—16.0 9.0—11.0 — —  <0.80
Ni20Mn6 <0.05 5.5~6.5=<00.30 <0. 020 <<0. 020 — 19.0—21.0 — — — i
Ni22Cr3 0.25—0.35 <<0.60 <<0.30 <<0.025 <<0.0252.0—4.021.0—23.0 — — — Aim
Cu62Zn38 — — — <0.010 — — 60.5—63.5 At —  =<0.15
Ni36 <0.05 =<<0.060 <<0.30 =<<0.020 <0.020 <0.5 35.0—37.0 — —  <0.50 A
Ni50 <0.05 <<0.060 <<0.30 <<0.020 <<0.020 <<0.5 49.0—51.0 — —  <0.50 A&
Nid2 <0.05 =<.0.060 =<<0.30 <<0.020 <<0.020 =<0.5 41.0—43.0 — —  <0.50 &K
Cu — — —  <0.010 <0.040 — — =99.9 <0.005 — <<0.005
Ni <0.15 — — <0.015 — — =99.3 <0.15 — —  =<0.15
®2 EAMNEEATAEHMRE
Table 2 Mechanical performances of common thermal bimetal components
Y5t P -2 2 B ik 2R H R FF i MBS/ ERCE R/ i
- o (25—100 C)/107°C~"  (25—200°C)/107°°C™"  (pQecm) GPa (grem™) (HV)
Mn75Ni15Cul0 =25.2 =26.2 160—180 120 7.26 200—260
L Ni20Mn6 =18.0 =19.0 74.0—82.0 167 8.10 235—295
F3)2 _
Ni22Cr3 =17.8 —=18.8 74.0—82.0 170 8.12 270—340
Cu62Zn38 =18.0 =18.5 6.8—7.4 108 8.9 185—230
Ni36 <1.9 <2.7 77.0—84.0 147 8.12 200—255
Bezh 2 Ni50 <10.8 <10.8 77.0—86.0 150 8. 20 200—255
Nid2 <6.0 <5.8 59.0—67.0 147 8. 14 200—255
) Cu 16.5—17.9 16.8—18.2 1.7—1.9 117—138 8.92 —
ot ] J2 .
Ni 12.7—13.8 12.9—14.0 8.1—8.8 207 8.90 —
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Figure 2 Measurement process of Flexivity
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Figure 3 Cantilever beam method measuring
Specific Deflection
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Table 3 Mechanical performance reference values of thermal bimetals
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ﬁ(ZO—}SO C)/) —— {H((20£5)C)/ 2 (20—130°C)/ EESC R /C ((20+5)C)/
10 °°C 1% 1% (pQecm) 10 °°C GPa
5139110 39.1 +5 +7 113 +5 20. 8 —20—150 —70—200 =113
5128140 28.0 +5 +7 140 +5 14.5 —20—150 —70—200 =113
5128120 28.5 +5 +7 125 +5 15.3 —20—200 —70—250 =122
512780 27.0 +5 +7 80.0 +5 14.3 —20—180 —70—350 >147
512580 25.2 +5 +7 80.0 +5 13.8 —20—100 —70—350 =147
512880 28.5 +5 +7 78.0 +5 15.1 —20—180 —70—350 =147
512613 26.8 +5 +7 13.0 +10 14.6 —20—180 —70—250 =98
512616 26.9 +5 +7 16.0 +10 14.3 —20—180 —70—250 =98
571817 18.8 +8 +10 17.0 +10 10.0 —20—180 —70—400 >152
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Figure 4 Device of explosive welding
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Figure 5 Device of controlled atmosphere hot bonding
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Research Status and Prospects of Thermal Bimetallic Materials
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Abstract: Thermal bimetallic composite material is a material formed by using advanced composite technology to combine two
or more metals with different thermal expansion. This composite material combines the physical properties of different metals
and exhibits a characteristic of changing shape with temperature variation, hence it finds extensive applications in the field of
electronics and electronic appliances. With the rapid development of science and technology, the demand for the quality of
thermal bimetallic products is increasing, making research and development in this field of significant importance. This paper
reviews the principles, characteristics, compositions, main performance indicators and manufacturing technologies of thermal
bimetallic materials. Firstly, the principles and characteristics of thermal bimetallic materials are at the core of research. These
materials are formed by alternating layers of two or more metals, tightly bonded through composite technology. Due to the
different coefficients of thermal expansion of various metals, the material undergoes shape changes when subjected to thermal
stimuli. Secondly, the composition of thermal bimetals is an important factor affecting their performance. Choosing the
appropriate metal combination can result in superior performance of composite materials. Common compositions include steel-
aluminum, copper-aluminum, etc. By designing the thickness ratio and stacking sequence of different metals reasonably, the
thermal expansion performance and mechanical strength of the material can be controlled. The main performance indicators
include the coefficient of thermal expansion, electrical conductivity, mechanical strength, etc. The coefficient of thermal
expansion determines the extent of shape change of the material with temperature variation, electrical conductivity affects the
electrical performance of the material in electronic devices,and mechanical strength directly relates to the material’s lifespan and
stability. Manufacturing technology is one of the key factors affecting the quality of thermal bimetallic composite materials.
Common manufacturing techniques include explosive bonding, roll bonding, powder metallurgy, etc. Different manufacturing
techniques affect the degree of material bonding, microstructure, and performance stability, thus specific application scenarios and
requirements need to be considered when choosing manufacturing techniques. Finally, this paper discusses the main future
development directions of thermal bimetals.

Keywords: thermal bimetal; manufacturing technology;development trends;electronic appliances;expansion coefficient; advanced

composite technology;electrical conductivity ;research progress
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