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We are a high-tech enterprise specialized in the R&D and manufacturing of thermoplastic (LFT) carbon fiber composités, e

conductive and anti-static materials, and graphene thermal conductive materials. We are committed to providing
customers with one-stop full-process services ranging from material design, raw material production, mold development
to injection molding.Relying on our profound expertise in polymer modified materials, precision mold manufacturing and
composite material processes, we have broken through the traditional industry bottlenecks of high cost and low efficiency
associated with carbon fiber. We deliver high-performance product solutions featuring lightweight, high strength and
corrosion resistance for high-end industries such as aerospace, military industry, new energy vehicles, low-altitude
economy, robotics, semiconductors and sports equipment.
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Composite Materials R&D and Customization
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Mold Development and Manufacturing
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Injection Molding




L BRI TR

Introduction to Carbon Fiber Injection Molding Materials

RIBIELFTISERFNIFE A EEIE A F X 51 -
IR IKE N1 ~22K, LFT LS4 EtaSSiEL, LFTEFMHCRBY: 5-25mm
KEMARIES~252K £, IR IERRIREZRRT 218,
XPBRZIERIEEPA6, PA66, PPA. PA12, MXD6. PBT.
PET. TPU. PPS. LCP. PEEKZE, EMMTERIRL. WL,
HAB XA S ARAESIRIEAERE, LFTAARFE

BpE, $r. WEF, YURERER,

ERANEEY: 1-3mm

LFT long fiber reinforced thermoplastic engineering materials, comparedto ordinary short fiber reinforced thermoplastic materials (fiber length isless than 12 mm), the LFT process produces thermop
lastic engineeringmaterial's fibers in lengths of 5-25 mm. The long fibers are impregnatedwith the resin through a special mold system to obtain long strips that

are fully impregnated with the resin, and then cut to the length asrequired.The most used base resin is Pp, followed by PA6, PA66, PPAPA12,MXD6, PBT, PET, TPU, PPS, LCP PEEK. etc.

Conventional fibersinclude glass fiber, carbon fiber, special fibers include basalt fiber andquartz fiber, etc. Depending on the end use, the finished products canbe used for injection molding, extrusio
n, molding, etc. or directly usedfor plastic instead of steel and thermoset products.
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Introduction to Carbon Fiber Injection Molding Materials
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One Image Explains What Carbon Fiber Injection Molding Is
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After compounding, the material exhibits distinct performance characteristics and application categories.
As a high-performance engineering plastic with excellent lightweight properties, the products molded by
injection boast a combination of high strength and high impact resistance, achieving a perfect balance
between rigidity and toughness while ensuring high efficiency and low cost. It is a new technology that can

replace metal components and traditional thermoset carbon fiber products.
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Chopped Carbon Fiber Precursor SCF Short Carbon Fiber Pellets
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Typical Test Data
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Performance Comparison Test of Nylon Reinforced with Long and Short Carbon Fibers
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Mechanical Properties Comparison
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Material Duel: Carbon Fiber (Injection Molding) vs. Aluminum Alloy — Key Physical Properties

VEIETR 412 (30% Bk £ 3 5
R LD Injection Molded CF (30% Carbon IREE (6061

Performance Parameters Aluminum 6061 Core Advantages

Fiber Reinforced

HE 25-1.3g/cm? 2.7g/cm? JBE52%-54%

Material Density Weight saved: 52%—54%
NERE 120-140MPa 110-130MPa SREFTT, [UaREE2E

Tensile Strength Equal strength, specific strength more than doubled.
TSHhitRE= 6000-7000MPa 6800MPa NI, wmEEEK

Flexural Modulus Similar rigidity, meeting structural requirements.
TERE -40°C~130°C -50°C~120°C MR A=

Operating Temperature Equivalent heat resistance

Eie T FIBMATER TZ2E. ATHINNVHERE FEE BT, ERKREEUNINEAR,
Conclusion: Injection-molded carbon fiber offers significant advantages in process efficiency, cost control and NVH performance, making it an optimal solution for future lightweighting.
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Lightweight Revolution: The Perfect Balance of Weight Reduction and Safety for E-BIKE Frames

2 FfName: E-BIKH{TEZEZS
FEmiHRRes in: LFTHBRAF T 8844
#1487k L Shr inkRate : 2/1000
FEEREAE UnitWt : 3700g
FZmEifColor: B Black

¥ 2841 &Tonnage : 1300T

R HMold Cavities:1*1
Y HAInjectionCycle:429s
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Lightweight Revolution: Weight Reduction for E-Bike Components

B ¥R Name: BITEEH
FEEt4 Resin:LFT-MXCF

MRI4E7k#E Shrink Rate:3/1000

FEERERE Color: ZEfYel low
SF#BHLE Tonnage:350T
EEH Mold Cavities:1*1

SFYEFEIHA Injection Cycle:40s
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Lig htweight Revolution: Aerospace Applications

A FR Name: F{kIB587E
FEERtA R Resin:LFT-MXCF

MR457k# Shrink Rate:3/1000

Pt Color: EfaYellow
SFEBHLE Tonnage:350T
BERENHE Mold Cavities:1*1
SFYEH Injection Cycle:40s
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Lightweight Revolution: Applications in the Low-Altitude Economy Sector

2 %R Name: Jo AHLHLZR R 3R
FEEE# L Resin:LFT-PA66

FHRI457KZE Shrink Rate:3/1000

FEmmERts Color: EfaYel low
7EZBH & Tonnage:250T
FEENHE Mold Cavities:1%2
STYBEHRA Injection Cycle:30s
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Lightweight Revolution: Applications in Police Equipment

ZFpName : 8 F k28 /iHBE S8
i Res in: LFTHCERET 4844
M R4E7K B Shr inkRate: 2. 5/1000
SFEZ#BFE O InjectionGate: RAsIiH
ST %8} & Tonnage : 450T
R 75X Mold Cavities:1*1
SE¥BEHAInjectionCycle:29s

HUAWEI Mate70 RS
ULTIMATE DESIGMN
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Lightweight Revolution: Applications in the Chemical Pump Industry

B FName : BN R /BB E

FrmA ¥lRes in: SCFEE IR AT+ 284+

M R4E7K Z Shr inkRate: 2. 5/1000
F#BR O InjectionGate: AR
ST ¥BHL & Tonnage : 450T

R #Mold Cavities:1*1

SE¥BE A InjectionCycle:29s
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Lightweight Revolution: Applications in Power Impeller Industry

FFRName : X35+

Mt fIRes in: SCFER kLT £ 2844
487K B Shr inkRate: 2. 5/1000
7E#B5 O InjectionGate: FRFET\IEERL
SEZBHL & Tonnage : 450T

BEE N #Mold Cavities: 1*1
SE¥BEHRAIn jectionCycle:29s
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Lightweight Revolution: Applications in Musical Instruments

Z¥FrName : F 5R3q 11

FZ M $IRes in: SCFARRR L T 2844
487K 2 Shr i nkRate : 2. 5/1000
7E#Bi5 O InjectionGate: RV
ST %8} & Tonnage: 450T

HE7\#HMold Cavities:1*1
ST¥BREIHAIn jectionCycle: 60s
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Lightweight Revolution: Applications in Electronics & Electrical Appliances

FFRName : BB FFB.3%

it lRes in: SCFEE LT+ 284

MR 487K ZEShr inkRate: 2. 5/1000
E¥5% O InjectionGate: BRIV
SE¥BH & Tonnage: 450T

BFER7X#Mold Cavities: 1%
ST¥BEHAIn jectionCycle:29s
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Introduction to Conductive/Antistatic Composite Plastics

SH/fhFFRESHH
BTN, EERESH. AEENEERERT A = |

TR, CHATENNER SNTASEOBO RS, 7= . ool
mmz518: ETFE. PVDF, PFA, FEP, PEl. PA12. PPA. PPS. PEEK

SRRSO EIN, T2 AEREE, B,
SRR SR

Conductive/Antistatic Composites

This is a category of engineering plastics endowed with conductivity, electrostatic dissipation or
electromagnetic interference (EMI) shielding capabilities through special modification. It integrates the
lightweight and easy processability of plastics with partial electrical properties of metals. Classified by
conductivity and primary functions, such materials fall into four types: antistatic plastics, electrostatic
dissipative plastics, conductive plastics and structural conductive plastics. Their main application fields

include electronics and semiconductors, electromagnetic shielding, explosion protection and safety, as
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PEEK Conductive/Antistatic Material Series

F&

PEEKBRINKE B 7
(CN5019)PEEK carbon nanouube

anti stntc(CN5019)

B TH R
PEEKTR 4T 4 R &% . (CF5119)PEEK

carbon jber ant-statie { .4}
5|1'%)

PEEKBRANK & 5 B (CN5419)PEEK

carbon nanotube conductive (C
N89)

FHEA

PEEKBR 44t -5 B3, (CF5999) PEEK

carbon Aber conductive (C fs999)

10E6-10E9

10E3-10E5

Teih:piE e, SR, SR, W PRI, ETSmERL,

B, iR, WLER, B

Features: Antstatic,
eleclricalconductivitythermal
conductivity, wear resistance,
high temperature resistance,

chemical corrosion

resistance,self-lubricating,flame
retardant,hydrolysis resistance.

Wiw, FFEHERE, RiF.

mechanical
parts/componentsmedicaldevice
components/partsoilscreen/filter
semiconductormanufacturing
equipmentpump
components/parts
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PBT Conductive/Antistatic Material Series

FH

A R H R

FHA

PBTEX YK E B HE
(CN1913)PBT carbon nanotube

anti-static (CN1913)

PBTHR £ 4 [ &% B, (CF6543) PBT
carbon fber anti-static(CF6543)

PBTER 44K E 5 H(CN4913)PBT

carbon nanotube conductive
(CN4913)

LCPER 4T 4 5 H (CF7544)LCP
carbon fber conductive (Cf7544)

IRMEBEREE, SH, BER, FREFH. FABEB. BEFE
10E6-10E9 NEFH, KR . NEUEENERE R KR
KB R P SRS,

Features:Anti-static, conductive,
high strength, solvent resistance,
hydrolysis resistance Switch parts, housthold
appliances,
accesonautomobilparts,smallcie
ctrieCOVCrSabesand
variougnicion coil

10E3-10E5 rwiredcjeetrieal connectors, ct
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POM Conductive/Antistatic Material Series

FH

B EH A

S

FLRfA R

POMBRGIKE Bl .
(CN5411)POM carbon nanotubti-

scatic (CN541 1)

POMPBR ]2 [ & EE,(CF9764)POM

carbon fber al

POMER K 5 5 B (CN8876)
SR

POM carbon nano
Conductive grade
tubes are conductive (CN88760

POM7k 41 4 5 Hi,(CF9321)

POM carbon fber is conductive
(CF9321)

10E6-10E9

10E3-10E5

Rk

ﬁ‘fi:@iﬁ?%, %&EE’ ﬁmg,
PUPEERIE R, BRI, WAL
BRI, BIEE

Features: Anti-static, conductive,
high toughness, wear resistance,
weather resistance, cold
resistance, high temperature
resistance,high bending modulus.

wEe, AR, WERANHGE.
Gears, bearings, instrument
internal components, etc.
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Introduction to Graphene Thermal Dissipation Composite Plastics

A=HERETEH:

BETKESHNARBRIENERSENES, NTICHEHRE
REsEAE. RERTNTENAR, BtERemErwr, BR
BRE. MEm SMIMRE. TRHEaS s

\

, MR EFEER. SEREN. KT,

Graphene Thermal Dissipative Composite Plastic
It is a new material with excellent thermal dissipation, light weight and processability, fabricated by Vi
compounding highly thermally conductive graphene as a filler with plastic. Compared with traditional

metal heat dissipation materials, it boasts advantages such as light weight, corrosion resistance, easy

processing and molding, and high design flexibility. We have addressed the technical pain points of

uneven dispersion of graphene in plastic and weak interfacial bonding with the matrix, which previously

hindered the exertion of thermal conductivity. Application Fields: Electronic heat dissipation, automotive

lightweighting, and aerospace sectors.
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Application Cases of Graphene Thermal Dissipation Composite Plastics

E*ﬁgﬂg&m\iﬁ sasz;““*?J BNIRES

Automotlve Module Heat Sink ryment Heat Sink

FyMTiRES SRS T HINGE

Outdoor Light Heat Sink Battery Case Heat Sink Electronic Heat Sink
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high-performance engineering plastic with excellent lightweight properties, the products molded by injection ‘_‘omggf’;'fé : Of“ -z * Vit
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SEF4E(LFT)iT 223 i TSR 3
| SESUTEISCRERNS

iﬁi‘l‘ﬂ,—‘@ Designconcept

o DA BIIETRIE IR (RIS ERE
(>5mm) fAREZHIRDFIEREGCRE. FME. N

K 1%,

Reduce the shear fracture of the fiber during plasticization andmaintain the fibe

r length(>5mm)to ensure the mechanicalproperties of the final product(strengt

h, toughness, fatigueresistance).

- EREBEFNEEYNSSBET 4N, Sl S
OB EESYIERSR, R T RUEZBMCII IR,

The high shear force of conventional screws can lead to fiberbreakage,and struc

turaloptimization is required to reduce the shearrate while ensuring plasticizin

g uniformity.




!l’%FF IE%%SZ Screw process parameters

~tal
r

MENSIESRETE

Material selection and surface
treatment

@
WEENWABLEERE),
IR SMIE, R DA 4R HRIR
s

@

RULEGE T, PRAETIA AR
REBT IRDAT E RR

Screw materialDouble alloy steel (su
ch astungstencobalt alloy coating),i
mprove wearresistance,reduce fibe

r wear screw.

p—— >

{RESTJHEMT

ow shear screw

o
(EREEERTHRIRE
PERLNZFT)

The screw with small lengthdiamet
er ratio (L/D) (such as 18:1~20:1) a

nd deep screw groove is used to re

Y
R AL IR

Screw speed control

R

W EEE(>100rpm) =R
SRR D SEET 4
|7_|;ﬁ7§ )]

The speed is usually controlled at
30 to 70 rom, and too high a spee
d [>100 rom) will cause fiber brea

kage due toshearheatand mechan

BEED

Back pressure regulation

BRI MERR M RIumI

E4Er0EERS,

he back pressure should not be to
o high (<5 MPa is recommended)

to avoid excessive compression an

- W  ndoltne screw. -y



. ﬂﬁﬂ?ﬁﬁl'—ﬁgﬁﬁﬁfﬁ Optimization direction and verification method

mwﬁ rﬂ optimization direction gpﬁﬁﬁ“iﬂth Comparisonofactualcases

@ SRR
1813 CFD (T &R 105) BR (S s e, (R IR R E FIIR L
faE.

Shear rate simulation:The melt flow is simulated by
CFD(Computational Fluid dynamics) software to optimize the
groove depth and thread Angle.

=100

FHRERE
Fiber retention rate | 50%-60% 80%-90%

(SR VRLACTE G

Hl e {iaE
@ FFHEEISNI: Tensile strength of 120MPa 180MP3
(AR AR CTHEES WG mAA4ERE 51, ISRt product

BR.

Fiber length detection:Use a microscope or CT scan to detect IS ERSS
the fiber length distribution in the product to verify the design Service life of screw | 6-1248 18-244H

effect ofthe screw.

® MM -
1B RIS = i TR R BRI R 1.

Wear resistance test:Evaluate the durability of screw coatings
through continuous production over along period oftime.




Key points in the design of long fiber (LFT) injection molds

K (FEBEREtRoEs

UTR—RXFikTHETRIREIQITSHIENRER R BZRTER. #MfhEE, FliET3k
REEH,EAFSE. MFMX, HERFFRRBEEERKT HISREH (CFRP)HImE,

The following is a complete plan for the design andmanufacture of carbon fiber injection molds, coveringthe design points, material selection, manufacturingpro

cess and quality control for the production of highperformance carbon fiber reinforced plastic (CFRP)products in the automotive, aerospace, consumerelectronic

s and other fields.

=




*EE*Z‘*SI' Mold material

@ SEE. ShEE-HEEFFRERN(NS136, S136H),
High hardness, high wear resistance: recommendedpre-hard steel(such as S136H, H13, hardness HRC4550)

or carbide (tungsten steel).

@ WERRMER (M: 8407, 8418, 8503A4#hiN#})ekiER S % ($5M)

Corrosion resistance: If the resin contains glassfiber/carbon fiber additives, optional stainless steel (suchas 17-4PH).

@ REEA:DLC(ZRIFIRE). CrNEGEHAR)ETIAINGRIRIN)IRE FHEEERY, ROF4HRG.

Coating technology: DLc(diamondlike coating),CrN(chromium nitride)or TiAIN (nitrogen aluminumtitanium) coating, reduce friction coefficient, reducefiber wear.

@ FEIYE:EEREFREIN (Ra<0.Tum), FRHED, BRAHFE.

Surface polishing: the surface of the cavity needsmirror polishing (Ra<0.lum) to reduce flow resistanceand avoid fiber retention.

— 44__—_
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N 1

ok B4

Gating system

Mold structure design

)

HIS RS

Exhaust system

RERGA

Cooling system

@ ROXEMARABERROXEERO,
Eitatt RS (R EZ IR,

Gate type: Fan gate or direct gate is preferred t
o avoidhigh shear of pin point gate (carbon fibe

r is easy to break).

QgL B ERE, BELE
BIEEX20%30% (MEFFEEHRE>8mm)
Flow channel design: circular or trapezoidal flo
wchannel, the diameter is 20%30% larger than
the ordinarymold (such as the main channel dia

meter >8mm).

—

HESHERE:0.020.0 3 mm (B LEE#) (L BEIRTE
e E Sl R s e
BEXHMHIS - NERERBEEHS, VS
KT HES A

Exhaust tank depth :0.020.03mm(to prevent

overflow),located at the melt flow end and insertjoi
nt.Vacuum assisted exhaust: vacuum pumping is use
dfor complex parts to reduce the uneven distributio

n ofbubbles and carbon fibers.

44__—_

@ BERZ7KEE: 3DITENFERZQZNKER (A S £HR),
MRS ED, B ARRI TR .

With the shape of the water :3D printing with thesh
ape of the cooling water (copper alloy material), toe
nsure uniform cooling,reduce thermal stressdeform

ation.

Q@ RAKRE ARRIEFITEI0-200F (1RMAAEE
BIfE MPEEKEESEE).

Coolant temperature: mold temperature controlat 8
0120° c(depending on the type of resin, such asPEE

K needs a higher temperature).




. ﬁﬂ'—ﬁ]ﬁﬂ:‘:iﬁi‘l‘ Parting and ejection design

ﬁggﬁ vuTY
<

@ BERYZREEE, SR CORMETLEE. @ TbHA R AL, TR EL RN (B LLBR ST 4 B2 4R 5E)

Minimize the number of parting surfaces to avoid Thimble material: tungsten nitride steel, thimblediameter incr

flash affecting fiber orientation eased(to prevent carbon fiber wearstuck).

@ FRAFEKED B EEFHRIRT. @ TR R EEREER25T T, Bk 3,

@ Use inclined plane or step parting to reduce mold

Use inclined plane or step parting to reduce mold

opening resistance. . . o
opening resistance.Delay ejection:
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10N

Temperature controlequip Special note
ment recommendations

v - 4

=lEEiIEEH Y N BHA
Eﬁﬁg*amr;%nfn(ﬂ&?ﬁﬁﬂ)iﬁ:ﬂiﬂwn|=7J|] Carbon fiber thermal conductivity: The
n“i%:m,ﬁ 1%:1111,;*:%75_ o oo — highthermal conductivity of carbon fibe
fo SR (B IMEREESEAT ISR R r may lead to localheat dissipation too

Eiﬂrﬁ. I‘?Ilﬁlifﬁi?éﬁﬂo fast, and the heating strategyneeds to
be adjusted.

The use of high precision mold temperaturemachin
e (PID control)or hybrid heating system to

ensure temperature stability.Realtime monitoring o
old surfacetemperature with thermocouple or ip
ed sensor,closed-loop feedback control.

Release agent compatibility:At high
temperatures, hightemperature releas
e agentsshould be selected to avoid pés
idue or decomposition.
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. EEZS—'E'IE‘E‘%%{‘BH; Cost and performance optimization
EEEEZFEE%“ Mold cost control

V=S i‘lﬁﬂ%—? '—5%&&1‘.":'5&% reference and data comparison >S5

(L FIIEEL R 2 (Optimization and mold
scheme)

Ing (Item) (EGtER A2 (Traditional mold scheme)

t=EEan (Die life) 20548 (200,000 modules) 5054 (500,000 modules)

ﬁunnnﬁﬁ*ﬂ*‘ﬁ,g (PrOdUCt Surface

Z:FZE{%E‘A’E‘.": (Fiber retention rate) 710% 90%

ElE+kERZ7KES)  (¥450,000
(Layer + accompanying waterway))

(Single mold cost) (¥300,000/road)
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Other auxiliary measures

@ g:l:g&ﬂ!rﬂ;?é*“ @Fiber orientation control

- BIERRS T @Moldflow)FRiNEF 416, MACROMB LI RA, EAELZ DB RBFHET.

The fiber distribution is predicted by mode flow analysis (e.g., Moldflow), and the gate location andcooling system are optimized so that the fibers are orderly arranged al
ongthe force direction.

@ E ﬂ‘ﬂlg @Post-treatmenttechnology

- MEmEITIEAAL
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The product is annealed (10~20'c lower than the resin melting) to release the internalstress and reducethe stripping of the fiber-
matrixinterface caused by residual stress.
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**Melt temperature **Appropriately increase the melt
temperature(10~20c higher than ordinary injection m
olding).

reduce the viscosity of the resin, and reduce the shear
friction

between the fiber and the melt. However, it is necessa
ry to avoid

resin degradation due to excessive temperaturés.

Injection molding process parameters
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**|niection speed**

Medium and low speed iniection is used (the filling time i
sextended by 10% to 20%), and highpeed iniection will ca
use fibebreakage due to high shear.It can be controlled b
y multi-stage

injection: initial low speed (to avoid injection), increased s
peed in

the middle,and reduced speed at the end Ny
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** Holding pressure and time **

Reduce the holding pressure (60% to 80% of the con
ventional

material) and shorten the holding time, reduce the s
econdary shear

ofthemeltunderhigh pressure.
\
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attention should be paid to the following:
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The injection pressure should be higher than that
of ordinary plastics (due to the high viscosity of the
melt), and protective masks, goggles, and safety
shoes need to be worn; Prevent accumulation
during the injection molding process and prevent
injection due to excessive pressure on the injection
molding machine due to the carbonization of the
material staying in the barrel for a long time during
the injection molding process
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In order to ensure operational safety and product quality during the injection molding of carbon fiber long fiber reinforced thermoplastic composites (LFTs), special
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After the completion of the injection molding

Screw and mold wear resistance: carbon fiber is process, the material residue in the barrel screw
highly abrasive to metal, regularly check the wear should be cleaned immediately to prevent the
of screw, barrel and mold to avoid leakage or carbonization and blockage of the barrel caused
failure caused by equipment damage. by fiber retention
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