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Research progress on application of lightweight non-metallic materials

in frangible covers of missile launchers
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Abstract: Frangible covers of missile launchers are critical protective components of weapon
equipment launch systems, required to simultaneously meet diverse demands including lightweight,
precise frangibility, high strength, low cost and excellent environmental adaptability. Traditional
metallic materials, hindered by their excessive weight and difficulties in controlling frangibility, are
increasingly unable to accommodate the development trends of modern equipment towards high-speed

mobility and long-term storage. Fiber-reinforced resin matrix composites, polymer-based foam core

Wt H 1 .2026-03-24

YEZ RN BTN, 55,1994 454 1, TR, W55 05 1) o £F 4 14 0 A g 2k 52 & b RE 45 40 1 e L Ak i 31 5 UL T2, zheng302507 @
163. com

WGEH PARZE W, B0 F 587 o Ry (i PR RB AR e 3 R S &2 A A BL T AR R T 5 4%, fjxu@ dhu. edu. en



&

e FUHMAE
it "N .
Technical Textiles

sandwich structural composites, and polymer-based foam materials, as three typical types of
lightweight non-metallic materials, have become the mainstream materials for frangible covers of
missile launchers due to their outstanding advantages such as low density, high designability, and
excellent corrosion resistance. The research progress on the application of three types of lightweight
non-metallic materials in frangible covers of missile launchers was reviewed, with a particular focus
on the analysis of material system selection and performance regulation mechanisms for short fiber/
continuous fiber-reinforced resin matrix composites, polymer-based foam core sandwich structural
composites, and polymer-based foam materials. Key technical challenges encountered by these
materials in practical applications, such as fragment control and the integration of material-structure-
function, were thoroughly discussed. Additionally, the development trends of frangible covers made
of lightweight non-metallic materials in the future were projected, aiming to provide references for
material selection, structural innovation, and engineering applications of frangible covers of missile
launchers.

Keywords: frangible cover of missile launcher; non-metallic material ; fiber-reinforced resin matrix

composite ; polymer-based foam core sandwich structural composite; polymer-based foam material
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Fig. 1 Impact test of frangible covers made of short-cut basalt

fiber-reinforced epoxy resin matrix composites
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Fig.2 Effect of fiber length on mechanical properties of high-content short fiber-reinforced composites
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Fig.3 Design of frangible cover with hybrid reinforced structure
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Fig. 4 SEM images of tensile fracture surface of fiber-reinforced hybrid resin
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Influence of lap thickness and lap length on tensile strength of frangible covers
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Fig. 9 Stress distribution and deformation of frangible covers

Xk i B e e Sk R T Y A2 4K, Smarrazzo
SEUTSR AR XS AR vh i MRS X DU T I 1 2 B
kAT T, LA 1R 10 Bros B9 RO B
SRR, STl N DR G 12 fh T 52 28 2o ) 8 = £ 1 O
DR TR, i g IR 1 [ N , 23 i — 2D A o]
PR RT BRI IE = A TR AR 10 2 41,
ol /D Xof S A SR A T, r R BB 5 D A B Y
153 o SRS QUF T A 2T IREE H 11

THE A R T O 2 A 530 32 H) AN [l
FFEEREAS [F] 5 SN E 1 AR Ak 2 T A R0 fige e I
B R TET SR i TR
1.2.3 mASRE#AS

ST ARG R BE HE A A R PR B v i S T
BEVTEAE | Tif Jo iP5 A5 R A, ZE L2 R 40415 )
Rz, HE S s AR BE AR KT
AT R SR ST RN



g
&
f;r;
ol

FUHMAE
Technical Textiles

Vol. 44
May 2026

B10 HAEFHEMN

Fig. 10 Petal structure of frangible covers
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Fig. 11 Impact damage of each layer in foam core sandwich structual composites under different impact energies
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