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Design of injection mould for industrial computer circuit board support frame
based on modified PP moulding
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Abstract : A glass fiber modified and reinforced polypropylene (PP) composite was selected for injection moulding of large
plastic parts for the support frame of industrial control computer circuit boards. The mould structure was a three plate mould struc-
ture, which was opened in three stages. To ensure the balanced and full filling of the plastic mould cavity, two point gates were
designed for the pouring of the mould cavity. In response to the high number of secondary sub features on plastic parts, especially
the high number of special-shaped bolts and deep ribs, multiple local inserts had been designed for the formation of these local
features, improving the strength of local formed inserts while reducing the processing difficulty of these formed parts. Multiple
breathable inserts had been installed to enhance exhaust in response to the difficulty of local exhaust in the mould cavity. In the
mould, a locking mechanism and a fixed distance pull rod mechanism were installed for controlling the opening and closing of the
mould; A spring material mechanism for reliable demoulding of runner waste was designed, and a positioning mechanism to ensure
the forming accuracy of plastic parts and the working life of the mould; Three slider mechanisms was designed for the moulding and
demoulding of plastic parts with straight walls and side holes on the straight walls. The selection of mould structure form is reason-
able, the formed parts are easy to process and work reliably, and the selection of mechanism is practical and reliable, which can
provide useful reference for similar mould design.

Keywords : polypropylene composite ; glass fiber modification ; industrial computer circuit board bracket ; three part

mould ; design of formed part ; mould structure
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Fig. 1 Plastic parts of industrial computer circuit board support frame
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16 (a) Front view of mould cavity

(b) Top view of mould cavity
1—Cavity insert; 2—Core insert; 3~9—Sub-inserts; 10, 16, 17—Sliders ;
11, 12—Ejector pins; 13—Ejector sleeve; 14—Blade ejector; 15— Venti-

late inserts; G, , G,—Point gate; ', , F¥, , /,—Core pulling direction
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Fig.2 Parting and moulded part design
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(a) Moving mould vertical view

1~17—Same as Fig.2;18
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(b) Fixed mould bottom view

Resin locking; 19—Locking mechanism ; 20—Guide pillar;21—Combined fixed distance pull rod

3 LA Rt
Fig. 3 Mould cavity layout design
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Fig. 4 Gating system design

4K AR 61, PRUERE R A TR 1 X+,

5.3 Hidebty , P R
X—, Y+, Y-J7 [ BB RERASAG i ) 0 o

BRSSO & 5 s o &l Sanl D, i

FIBLHG 19 BRI I 220 26 Utopipp oy 7 TR I
W TR G 2 i ks DVTROUOVRRLRILE SRR S
O 22 S 24 BT LA B sy L 02 TRAERTSTATIRE AU AL RERDA,

Wi 43 5T 44 2 8 B9 B A R B e F B WM AL SO T 67, HAbZ il i fr 35 i1 75
5.4 FIBIATHLM Ar, DA PR AR 52 A8 B2 Y T Sk

HY 1] Sa T L, 204 s BE R AT 21 ph A R kF 38 f 3-8 HPALIRERAAE
K RIAT 39 LA 100 R, S R0 AT 38 FH T4 il IR Az 42 BEE A, ik BRI N HER S 0 H Y

(T ITRE 25 PR IR P, D) , K HEAF 39 J Tl s T HF UM 14,27, 36, 37 55 UG 5if 3 93 SRR AL
M 43 5 R 42 2 18] (9 T #E 2 (R AT P, 1) N HES, Bl LA P DR AT R AG 7  PRE 98 1
ML AR I P, TG T RIS 120 mm, P, 1T T P A R o

M8X25

Vs

26 27 28 2930 31 323334353839 40 42\

BNy Bt
P r1w

-/

ig

i 43

1 g/ T
L L i
3
K vy e <
%

D-D 50 10
4,

23
22

@61@

2

44
1145

|
/

- )
36 37 49 48 4746 62 616014 59

(a) Design of mould opening and closing control mechanisms, et al. (b) Design of mould ejection and demoulding mechanism, et al.
22—Lock cylinder;23—TInsert rod; 24—Lock hook;25,35,51—Springs; 26—Lock base; 14,27 ,37—Ventilate inserts ; 28—Small round hole inserts ;29
—Sprue bushing; 30—Sprue puller;31—Grub screw ; 32—Pressure pad; 33—Flat head screw ; 34—Scrap ejection sleeve;36,52,60—Screw bolts;
38—Short pull rod; 39—Long pull rod;40,49—ABS insulation board;41—Fixed clamp plate ; 42—Runner stripper plate;43—Fixed mould plate;
44—Moving mould plate;45—Spacer parallel ;46—Ejector retainer plate;47—Ejector plate ;48—Moving clamp plate ; S0—Transverse pin;
53—Angle pin; 54—Pressure resistant and wear-resistant plate; 55—Slider body ; S6—Bottom wear-resistant plate;
57—Release link ; 58—Stop pin; 59—FEjector guide pillar; 61—Precision positioning block ; 62—Returning spring; 1-21same as Fig.2,Fig.3
P,,P,,P,—Mould opening surface
s RHZ5HET
Fig. 5 Mould structure design
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16, 17—Slide; 20—Guide pillarr; 25—Spring
Note: E-E correspond to the cross-sectional positions in Fig.3
Ko BB

Fig. 6 Design of slider mechanism
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