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Preparation and properties of polyimide alloy materials through blending toughening modification
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Abstract : To address the brittleness issue of commercial crystalline polyimide material LK-3001 and enhance its impact resis-
tance, LK-3001 was modified with amorphous polyimide material YS20, which exhibitd high impact toughness. Through the
thermal pressing process, a series of polyimide alloy materials were successfully prepared. The effects of varying YS20 content on
the crystalline structure, thermal properties, mechanical properties, wear resistance, solvent resistance and microstructure of the alloy
materials were systematically investigated. The results show that with the increase of YS20 content, the polyimide alloy material
gradually changes from crystalline polymer to amorphous polymer, and the glass transition temperature shows a gradual upward
trend. When the mass fraction of YS20 is not less than 40%, the alloy material has no obvious melting point. All the alloy materials
show excellent thermal stability, and it temperature of the 5% weight loss exceeds 530 °C. With the increase of YS20 content, the
tensile strength and bending strength of the alloy material increase first, then decrease, and then increase again. The impact strength
of the alloy material is significantly improved, and the microscopic morphology observation also shows that the alloy material gradu-
ally changes from brittle fracture to ductile fracture. The analysis shows that the polyimide alloy containing 20wt% Y S20 has excel-

lent mechanical properties. The tensile strength is 122 MPa, the bending strength is 192 MPa, the compressive strength is 183 MPa,
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and the unnotched impact strength is 98 kJ/m’, which is 118% higher than that of LK-3001. In addition, it has excellent comprehen-

sive properties such as thermal, friction and wear resistance and chemical resistance, and has broad application prospects.

Keywords : polyimide ; crystalline ; thermoplastic ; polymer alloy ; blending ; toughening ; mechanical property
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Fig. 1 XRD curves of the polyimide alloy materials
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Tab.1 Thermal property data of polyimide alloy materials

Samples T,%/°C T.%°C T,/°C T,.,/°C
0 219 205 374 558
20" 211 205 350 530
40" 225 208 336,373 537
60° 231 222 531
80" 243 227 556
100" 247 245 534

Notes: T,* is the glass transition temperature obtained from DSC;
Tgb is the glass transition temperature obtained from DMA; T is the

melting temperature obtained from DSC; T, is the temperature of 5%

5%
weight loss.
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Fig. 5 Mechanical properties of polyimide alloy materials
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Tab.2 Mechanical property data of polyimide alloy materials

at room temperature

Tensile Flexural . Impact
Compressive

Samples strength/ strength/ strength/MPa strengtB/

MPa MPa (kJ-m™)
0" 106 160 193 45
20" 122 192 183 98
40" 118 182 215 nb
60" 111 164 156 nb
80" 112 162 205.0 nb
100 131 173 224 nb

Notes: nb is not broken.
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Fig. 6 Rockwell hardness of polyimide alloy materials
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Tab.3 Solvent resistance of polyimide alloy materials

Solvent 0" 20" 40" 60" 80" 100"
Concentrated sulfuric acid o O X X X X
35% sulfuric acid o O x x x x
Concentrated nitric acid A A x X X X
35% nitric acid o O x x x x
Concentrated hydrochloricacid O O X X x X
10% hydrochloric acid o o O O O O
10% NaOH o O x x O O
Chloroform o O A A A A
Ethylene glycol o o O O O O
Xylene o O O O O O

Notes: O is no change, A is slight cracking, x is swelling.
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