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Structural Additives: Foundation
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ABS brings ABS#Zfit
 Improved flowii 3%
« Chemical resistanceffi{t.2# 14k
e Cost reduction 54 kA

PP brings PP#24
 Improved flowii s
« Chemical resistanceffi{t.2# 1
o Cost reductioni 4 kA

PC brings PCH#z it
 Improved toughness#]4:
* Dimensional stability

N Syt
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ring Plastics

PC/ABS

Nylon/PP

PBT/PC

A\

A\

Vv

PC brings PC#2&1it
« Toughness#4
« Strengthi& &

Nylon brings J& 1 2
« Strength 785
o Stiffness KIl4:

PBT brings PBTHZft
e Chemical resistancefif4t.

F %
 Improved flowiRi s
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Specific
Gravity 1.19
Ll

E

Tensile
Strength 59 MPa

oz AH 95 i
Notched

lzod Impact
o LR

850 J/m

il

o8

PC/ABS
(RTP 2500
A,
1.15 1.05
59 Mpa 45 MPa
740 J/m 250 J/m
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Hearing Tester U J73iR4X

“We wanted the benefits and flexibility
of ABS, combined with the strength of

polycarbonate.” FATAE E45 2 ABS AL
sUMISE e, [RIIF 45 2 PCIR) Ry s B

-Steve Iseberg
Etymotic Research

[ Polycarbonate/ABS J
PC/ABS
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Impact Modifiers
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Impact Modified

Specific Gravity 114 1.08
B!

— =
— A

Notched Izod
Impact
=R O
h i

Tensile Strength
\ 45 J/
{3 50 Jim m

55 J/m 900 J/m

Flexural Modulus
e 2.8 GPa 1.8 GPa
Oy
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Wireless Workstation Ttk
TAEuk

» For external, non FR parts
FERIE, o BEA
e Impact & 5EE
« Abrasion ifif %
e Durability ffif A

Impact Modified PA 6/6
i 1 PAG6
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Lose Performance

S R

Base resin
i
/ \ Temperature
i i

Limitations _—
emica
IR / Resistance
Environment A, 22 1

S R

UV Resistance

I 28 71 2%
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Stabilizers & & 7|

Protect from:
UV FfUV

Heat aging ﬁﬁﬁ:ﬁ&

q;.,,p. : - .-~-=r-n _.r;_ e
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Beads (Glass)

(photo: Potters, Inc.)

WER GRFED

Minerals (Talc)
Wy Gead

Fibers (Glass)
o (B
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Property change determined by:
PERE AT EL R E -

Aspect Ratio = L/D

t Aspect Ratio t Reinforcing

KAttt 18 5 RCR
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PC +10% | PC + 30%

Glass Glass
Beads Beads
Specific
Gravity 1.19 1.27 1.42
b=
Tensile
Strength 59 MPa 55 MPa 48 MPa
Beads (Glass) S (IR
(photo: Potters, Inc.)
e Y BEN Notched
|zod

ImpactZH# 850 J/m 100 J/m 80 J/m

L ZRh O
Aspect Ratio =1 25

Flexural
Modulus 2.4 GPa 2.6 GPa 3.4 GPa
TR
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Minerals (Talc)
EPEY )

Aspect Ratio = 2-50
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PP +

20% Talc

PP +
40% Talc

Specific

Gravity tt 2 0.91

Tensile
Strength

o (PR 550 JBE

Notched

|lzod Impact
F‘EE {7}55% ]

/EPﬁ?%‘E)#

Flexural
Modulus

o

32 MPa

47 J/m

1.5 GPa

1.05

32 MPa

45 J/m

2.5 GPa

1.25

30 MPa

34 J/m

3.8 GPa
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Reusable Plastic Handling
Container ] E R R A

“Our durable plastic induction trays are
designed and injection molded with
very tight tolerances ... and they need
to maintain dimensional stability
through many, many uses on a fast-

moving system around the clock.” 3]
Ry FH 28 AR N FE R4 15 T A R 1 A
ZAEHE /N AR EAE D E B Y
R GETIELE AW T 2 IR JEIE
REZERF )T B fR E P

-Bill McMahon
Orbis

[ Mineral filled Polypropylene J
¥y S SR PP
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PC +30% | PC + 30%

Glass Glass
Beads Fiber
Specific
Gravity 1.19 1.42 1.42
bt =
Tensile
Strength 59 MPa 48 MPa 124 MPa
Fibers (Glass) Hﬁpf’f‘
B 4T Notche
ﬂﬁ% ’$’E |lzod
Impact
R 850 J/m 80 J/m 160 J/m

Aspect Ratio = 50-250 143%5'%}#

Flexural
Modulus 2.4 GPa 3.4 GPa 7.6 GPa
AR
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PP+ 40%
S Glass
40% Talc Fiber
Specific
Gravity 0.91 1.25 1.22
HACE
Tensile
Strength 32 MPa 30 MPa 85 MPa
: Pz e L
Fibers (Glass) Norch :
3 T O otche
g o
Impact
R 47 JIm 34 J/m 108 J/m
Aspect Ratio = 50-250 I
Flexural
Modulus 1.5 GPa 3.8 GPa 6.9 GPa

5 A
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Surgery Drill Guide #PEHEFL 5 5] 28

“We were prepared to manufacture metal
drill guides, even though we realized that...

was a less than elegant solution.” FA1
SSRGS R IL T4, RER
MIEIRA. . EDNAZE—F %E‘J&ﬁ

-Ryan Belaney
Wright Medical

Glass Fiber Reinforced PC

T 3EPC







Strength & Warp Control
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Carbon
Fibers

. Specific
B 414 Gravity 1.30 1.61 1.45

Aspect Ratio = 50-250 E

Tensile
Strength 93 MPa 186 MPa 265 MPa
P oR

Notched
lzod Impact
B Gk
MR
Flexural
Modulus 3.8 GPa 13.8 GPa 30.3 GPa
T

53 J/m 133 J/m 91 J/m
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Brake Rotor Measuring Probe
A =R ERL

“Pro-Cut was originally going to use
cast zinc, machined aluminum or other

metals.” Pro-Cut— 462 F 5ed55E,
I Rl H At 45 & 3 1Y

-Joel Beaudette
Advantage Plastics

[ Carbon Fiber Reinforced PPA J
Tk £ 4 38 55 PPA
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» Finished Product

e =1, T

\/'H/"f

Blender Cooling Classifier
SR Extruder Al Pelletizer 4y

v Dk



VLF Manufacturing Process
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Short Fiber Very Long Fiber
T KpieF

Fiber Length
~1-2 mm 12 mm
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Long Glass Fiber
KL

Aspect Ratio = 300+

PP+ 40%
Short
Glass
Specific
Gravity 1.22
b=
Tensile
Strength 85 MPa
R iEE
Notched
Izod Impact
LR [ 108 J/m
Wﬁﬁﬁ
Flexural
Modulus 6.9 GPa

o

YOUR GLOBAL COMPOUNDER OF CUSTOM ENGINEERED THERMOPLASTICS

PP + 40%

Long
Glass

1.22

118 MPa

228 J/m

7.7 GPa



Secret to Success: The Skeleton
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PA 66 + 60% VLF
Seat Belt Tensioner Housings

AT IR B A B AN
60% K 3 - PAG6



Polyamide 6/6 - 40% Glass Fiber

‘ﬂ%?n@/ 40% K- FE£F B H 66
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Long Fiber - Jj7 Z Impact Strength
] Short Fiber | kiii.f. 4 54T, P50 Notched 1ZOD, J/m
0] iber, Impact-iiodinea Mr.=| » S} T .
E:E? P2 Y =
Short Fiber %Eg$ 200+ o H ﬁbﬁ}% H {qj L gig

Flex Modulus
GPa

= A

Tensile Modulus

GPa N -
2.1 4 .1 7 A AR =

Flex Strength 350 \ Tensile Strength
MPa MPa

25 B For A o J5E
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Higher Impact

=l SR | == B e oy
T R

/7

High Stiffness
ren I
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Short
Fiber
Nylon

\Very
Long
Fiber

Increasing load

Nylon




Very Long Fiber Advantage
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Safer Impact Mode 5 2 4= 1) o F 2
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Fastening Tool{1 ¥ T A

“Faster, lighter tools are what our
industry is looking for.” B4 147 MV 75 Z i)

e PR R T

-Mike Repp
Vertex Fasteners

[ Very Long Glass PA 6/6
K21 Je v 66




Structural/VLF Summary

[ RTR/ LR KB i
Impact Resistance =—————) \|odifiers

Rem B
Strength/Stiffness o———) Fj|lers/Fibers

12 1 5 P /I - SWES S

Impact + Strength/Stiffness =) Very Long Glass
Fi] S 4 T v A R B /I 2 KIKL

Key to Reinforcement: 1 i fit) <4 [N 2%

Aspect Ratio K& H
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