
 
 

 

 

 

 

LAMPIRAN 1 

 

 

 

 

 

 

 

 



 
 

LAMPIRAN 1 

 

1.1. Perhitungan Berat Produk  

Diketahui : 

V produk = 14519,56 mm3 

ρ  pc =1260 kg/m3             0.00126 g/mm3 

Ditanya : 

Massa produk ? 

Jawab : 

m = V produk⋅ρ pc 

= 14519,56 mm3×0.00126 g/mm3 

=18,3 g 

 

1.2. Perhitungan Cavity  

Diketahui : 

Shrinkage material PC = 0,4%               0,004 

Panjang produk   = 82 mm  

Lebar produk  = 157,86 mm 

Tebal produk  = 8,6 mm 

Ditanya : 

a. Dimensi cavity (rongga) ? 

Jawab : 

a. L cavity  = 
𝐿𝑚𝑜𝑙𝑑𝑖𝑛𝑔

(1−𝑠)
 

= 
157,86 𝑚𝑚

(1−0,004)
 

= 158,5 mm 

 

 

 

 

 



 
 

1.3. Perhitungan Diameter Gate   

Diketahui : 

Tebal produk   = 1 mm  

Diameter Gate   = 0,8 mm 

Shot volume/total volume = 34 cm3 (diambil dari moldflow insight) 

Fill time    = 0,9 s (diambil dari moldflow insight) 

Maximum shear rate material = 4000001/s (diambil dari moldflow insight) 

Ditanya : 

a. Shear rate ? 

Jawab : 

Q = 
𝑆ℎ𝑜𝑡 𝑣𝑜𝑙𝑢𝑚𝑒

𝑖𝑛𝑗𝑒𝑐𝑡𝑖𝑜𝑛 𝑡𝑖𝑚𝑒
 

 = 
34 𝑐𝑚3

0,9 𝑠
 

 = 37,78 cm3/s 

a. Shear rate  =√
4⋅𝑄

3,14⋅𝑟3

3
 

 

   = √
4⋅37,78 𝑐𝑚3/𝑠

3,14⋅0,4

3
  

  = 34,68 1/s  

 

 

 

 

 

 

 

 

 

 



 
 

1.4. Perhitungan Diameter Runner  

Diketahui : 

𝜌 material PC  = 1,26 g/cm3 (didapat pada Tabel 2.2) 

V   = 14,53 cm3 

L    = 50 mm 

Ditanya  

Diameter runner ? 

Jawab  

m = V⋅𝜌 

  = 14,53 cm3⋅1,26 g/cm3 

  = 18,3 g 

d = 
𝑊0,5⋅𝐿0,25

3,7
 

 = 
18,30,5∙50

0,25

3,7
 

= 3 mm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

1.5. Perhitungan Jarak Circuit Cooling  

Perhitungan jarak circuit cooling, berdasarkan buku dari peter jones, 

2008. Dapat dilihat pada Gambar 2.27. 

Diketahui : 

d = 10 mm 

w = 4,3 mm 

Ditanya : 

a. c (jarak circuit cooling dengan produk) ? 

b. b (jarak circuit cooling) ? 

Jawab  

a. c  = 2⋅d 

= 2⋅10 mm 

=20 mm 

b. b = 3⋅d 

= 3⋅10 mm 

=30 mm 

Berdasarkan perhitungan diatas, maka tinggi circuit cooling yaitu 20 

mm, dengan masing-masing jarak circuit cooling 30 mm. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

1.6. Perhitungan Kekuatan Pin Ejector  

Diketahui : 

Diameter pin ejector   = 7 mm 

L panjang pin ejector   = 154,1 mm 

Tebal produk    = 2 mm 

Luas bidang kontak terhadap cavity (A) = 53000 mm2 

Koefisien gesek PP terhadap baja (μ) = 0,2 

Koefisien ekspansi thermal PP  = 0,000180 0C 

Poiton ratio (γ)    = 0,392 

Gaya cavity (Fc)    = 235 N/mm2 

E modulus material SUJ2  = 210000 N/mm2 

E modulus PC    =2900 N/mm2 (dilihat tabel 2.2) 

Koefisiensi ekspansi thermal  = 0,00058/0C (dilihat tabel 2.2) 

Suhu cairan PC    = 350 0C 

Suhu mold    = 85 0C 

Luas bidang kontak terhadap cavity = 32,5 mm2 

Koefisien gesek, plastik pada baja (µ) = 0,5 

Poisson ratio (𝛾)    = 0,4466 

∆T     = 265 0C 

Ditanya : 

a. Gaya buckling ? 

b. Gaya cavity terhadap permukaan ejector ? 

c. Ejection load ? 

Jawaban : 

Momen inertia I  = 
𝜋∙𝑑4

64
 

= 
𝜋∙(74) 𝑚𝑚

64
 

= 117,85 mm 

 



 
 

a. Collapsing load FL = 
𝑚∙𝜋2∙𝜖∙𝐼

𝐿2
 

= 
2∙𝜋2∙𝜖∙𝐼

𝐿2
 

= 
2⋅3,142⋅210000 N/𝑚𝑚2⋅117,85mm

(154,12) 𝑚𝑚
 

= 20550 N 

b. Gaya cavity terhadap permukaan ejector = gaya cavity⋅
𝜋∙𝐷2

4
 

= 235 N/mm2⋅ 
𝜋∙(72) 𝑚𝑚

4
 

= 9043 N/mm2 

Keliling cavity  = 2⋅(P+l) 

= 2⋅(82 mm+157,86 mm) 

= 479,7 mm 

Kontraksi thermal (st) = dimensi cavity⋅Koefisiensi ekspansi thermal⋅∆T 

= 479,7 mm⋅0,00058 /0C⋅265 0C 

= 73,7 mm 

c. Ejection load   = 
𝑆𝑡∙𝐸 𝑚𝑜𝑑𝑢𝑙𝑢𝑠 𝑝𝑐∙𝐴∙𝜇

𝑑 (
𝑑

2∙𝑡
−

𝑑

4∙𝑡
)∙𝛾

 

= 
73,7 𝑚𝑚⋅2900 𝑁/𝑚𝑚2⋅32,5 mm2⋅0,5

479,7 mm⋅(
479,7 mm 

2×1
−

479,7 mm 

4×1
)⋅0,4466

 

= 135,18 N 

 

 

 

 

 

 

 

 



 
 

1.7. Perhitungan Support Plate  

 

 

 

 

Diketahui : 

𝜎y material JIS SKD61  = 1380 N/mm2 

N     = 2 

Pinj material PC  = 235 N/mm2 

Ditanya : 

a. σt yang terjadi pada support plate ? 

Jawab : 

Ap = P⋅I 

= 300 mm⋅200 mm 

= 60000 mm2 

W = Ap⋅Pinj 

= 60000 mm2⋅235 N/mm2 

= 14100000 N 

Z = 
𝑏∙𝑑

2

6
 

= 
381 𝑚𝑚 ∙(55

2
) 𝑚𝑚

6
 

= 192087 mm3 

a. 𝜎y = 
𝑊∙𝐿

𝑛∙8∙𝑍
 

= 
14100000 𝑁⋅244 𝑚𝑚

2⋅8⋅192087 𝑚𝑚3  

= 1119,41 N/mm2 

 

 

 

 

   55 mm 

   381 mm 

244 mm 



 
 

1.8. Perhitungan Locking Block  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Diketahui : 

Clamping force =326,2 ton            3198929 N (didapat pada simulasi 

modlflow) 

E modulus JIS SKS3  = 193000 N/mm2 

Pinj material PC  = 235 N/mm2 

σt bahan material sks3  = 880 N/mm2 

Ditanya : 

Moment inertia ? 

Deformasi maksimal ? 

Tegangan maksimal yang terjadi ? 

 

 

 

d 

b 

120 

10 10 

20 

40 



 
 

Jawab : 

Ap   = P⋅L 

    = 66,22 mm⋅161,5 mm 

    = 10694 mm2 

F    = Ap⋅ Pinj material PC 

    = 10694 mm2⋅235 N/mm2 

    = 2513090 N 

Beban terdistribusi (w) = 
𝐹

𝑢𝑛𝑖𝑡 𝑙𝑒𝑛𝑔ℎ𝑡
 

                              = 
2513090 𝑁

10 𝑚𝑚
 

= 251309 N 

a. Moment inertia, I = 
1

12
𝑏 ∙ 𝑑3 

= 
1

12
20 𝑚𝑚 ⋅ 1203 

= 2880000 mm4 

b. Ymax    = -(
𝑤∙𝐿4

8.𝐸.𝐼
) 

    = -(
251309 𝑁⋅104 𝑚𝑚

8⋅193000 N/m𝑚2⋅2880000 𝑚𝑚4) 

   = -5,65⋅10-4  

 = 0,000565 mm  

c. σ max   = 
𝑊 ⋅ 𝐿2⋅ 𝑐

2 ⋅ 𝐼
 

= 
251309 N⋅102⋅(

120 𝑚𝑚

2
)

2⋅2880000 𝑚𝑚4
 

= 261,78 N/mm2  

 

 

 

 

 

 



 
 

1.9. Perhitungan Push Back Spring  

Diketahui : 

V ejector plate   = 1424038 mm3 

V ejector back plate   = 254368 mm3 

g     = 9,81 m/s2 

ρ material s55c   = 7850 kg/m3           7,85x10-6  kg/mm3            

Ditanya : 

a. Gaya yang dibutuhkan spring ?  

b. Gaya yang dibutuhkan satu pegas ? 

Jawab:  

V tot = V ejector plate+V ejector back plate 

  = 1424038 mm3+254368 mm3 

  = 1678406 mm3            

a. w = V⋅g⋅ρmaterial s55c 

= 1678406 mm3⋅9,81 m/s2⋅7,85 kg/mm3⋅10-6  

= 129,25 N 

b. F1,pegas = 
𝑤

4
 

= 
129,25 N

4
 

= 32,31 N 

 

 

 

 

 

 

 

 

 

 

 



 
 

1.10. Perhitungan Baut Pengikat  

Diketahui : 

V clamping plate  = 4396813 mm3 

V cavity plate  = 3153509 mm3 

V core plate  = 3295315 mm3
 

V support plate  = 5830588 mm3 

V spacer plate  = 411811 mm3 

V bottom clamping plate = 2781501 mm3 

ρ material astm a307  = 7700 kg/m3         0,0077g/mm3 

σt ijin astm a307  = 156,9 N/mm2   

𝜏g ijin astm a307  = 94.1438 N/mm2   

P injection=F injection = 235 N/mm2    

Ditanya : 

a. di  ? 

Jawab : 

Perhitungan baut pengikat 1 

Vtot = V clamping plate+V cavity plate   

  = 4396813 mm3+3153509 mm3 

  = 7550322 mm3 

m = Vtot⋅ρ material scm 435 

  = 7550322 mm3⋅0,0077g/mm3 

  = 58137,47 g               58,13 kg 

w = m⋅g 

  = 58,13 kg⋅9,81 m/s2 

  = 570,25 N 

σt = 
𝜎𝑡𝑖𝑗𝑖𝑛 𝑎𝑠𝑡𝑚 𝑎307 

𝑣
 

= 
156,9 𝑁/𝑚𝑚2 

6
 

= 26,15 N/mm2    

 

 



 
 

 𝜏g = 0,6⋅σ⋅g 

        = 0,6⋅ 94.14 N/mm2⋅9,81 m/s2  

   = 554,10 N/mm2    

 di = √
4∙𝐹

𝜏𝑔∙𝜋
   (dengan 𝜏g) 

  = √
4⋅570,25 𝑁

554,10  𝑁/𝑚𝑚2⋅𝜋 
 

= 1,14 mm             M1.6 

di = √
4∙𝐹𝑖𝑛𝑗𝑒𝑐𝑡𝑖𝑜𝑛

𝜎𝑡∙𝜋
 (dengan σt) 

   = √
4⋅235 𝑁/𝑚𝑚2

26,15 N/𝑚𝑚2 ⋅𝜋 
 

   = 3,38 mm            M4.5 

Perhitungan baut pengikat 2 

Vtot = V core plate+V support plate+V spacer plate+V bottom clamping plate 

  = 3295315 mm3+5830588 mm3+411811 mm3+2781501 mm3 

  = 12319215 mm3 

m = Vtot⋅ρ material scm 435 

  = 12319215 mm3⋅0,0077g/mm3 

  = 94857,95 g              94,85 kg 

w = m⋅g 

  = 94,85 kg ⋅9,81 m/s2 

  = 930,47 N 

σ  = 
𝜎𝑡ijin astm a307

𝑣
 

  = 
156,9  𝑁/𝑚𝑚2 

6
 

  = 26,15 N/mm2    

𝜏g = 0,6⋅σ⋅g 

    = 0,6⋅94.14 N/mm2⋅9,81 m/s2 

= 554,10 N/mm2    



 
 

di = √
4∙𝐹

𝜏𝑔∙𝜋
  (dengan 𝜏g) 

  =√
4⋅930,47 𝑁

554,10 𝑁/𝑚𝑚2⋅𝜋 
 

  = 1,46 mm             M2 

di = √
4∙𝐹𝑖𝑛𝑗𝑒𝑐𝑡𝑖𝑜𝑛

𝜎𝑡∙𝜋
 (dengan σt) 

  = √
4⋅235 𝑁/𝑚𝑚2  

26,15 𝑁/𝑚𝑚2⋅𝜋 
 

  = 3,38 mm            M4.5 

 

1.11. Perhitungan Diameter Eye Bolt  

Diketahui :  

𝜎t astm a307 = 156,9 N/mm2   

ρ material mold =  7700 kg/m3              0,0077 g/mm3 

V mold  = 49376794 mm3 

Ditanya : 

di ? 

Jawab : 

m = V mold⋅ρ material mold 

  = 49376794 mm3⋅0,0077 g/mm3 

  = 380201 g         380.201 kg 

w = m⋅g 

  = 380.201 kg ×9,81 m/s2 

  = 3729,77 N 

di = √
4∙𝐹

𝜎𝑡∙𝜋
 

  = √
4⋅3729,77 𝑁

156,9  𝑁/𝑚𝑚2⋅𝜋 
 

  = 5,5 mm          M 7 (minimal) 

 



 
 

1.12. Baut Core Stop Block  

Diketahui :  

V slider  = 209578 mm3 

g   = 9,81 m/s2 

𝜎t ijin astm a307 = 156,9 N/mm2   

ρ material skd 61 = 7700 kg/m3          0,0077 g/mm3  

Ditanya : 

a. di ? 

Jawab : 

m = Vslider⋅ρ material skd 61 

  = 209578 mm3⋅0,0077 g/mm3 

  = 1613,75 g            1,61 kg     

w = m⋅g 

  = 1,61 kg⋅9,81 m/s2 

  = 15,8 N 

a. di = √
4∙𝐹

𝜎𝑡∙𝜋∙𝑛
 

= √
4⋅15,8 N

156,9 𝑘𝑔/𝑚𝑚2⋅𝜋⋅2 
 

= 0,25 mm           M 1,2 (minimal) 

 

 

 

 

 

 

 

 

 

 

 



 
 

1.13. Perhitungan Jarak Pembuangan Dan Panjang Angular Pin 

Diketahui : 

s  = 1 mm 

sin β = 250 

Ditanya :  

a. S1  ? 

b. Cos α ? 

c. L  ? 

Jawaban : 

a. S1 = S+5mm ke atas 

  = 1+22 mm 

  = 23 mm 

b. Cos α = sin β+(20~50) 

 = 250+20 

 = 270 

L  = 
𝑆

sin α
 

= 
22 𝑚𝑚

sin 250
 

= 52 mm 

H = S⋅cos α 

  = 22 mm⋅250 

  = 20 mm 

 

 

 

 

 

 

 

 

 



 
 

1.14. Perhitungan Pemilihan Coil Spring  

Diketahui : 

S  = 40 mm 

D retun pin = 15,875 mm 

Ditanya : 

a. Kedalaman penerimaan spring ?  

b. Volume initial deflection ? 

c. Volume final deflection ?  

d. Beban awal ? 

e. Beban akhir ? 

Jawab : 

a.  A = L (Spring free length)-F (Deflection volume)+2 mm 

     = 100 mm-50 mm+2 mm 

     = 52 mm (coil spring SWR 60-100) 

A = L (Spring free length)-F (Deflection volume)+2 mm 

 = 110 mm-55 mm+2 mm 

 = 57 mm (coil spring SWR 60-110) 

A = L (Spring free length)-F (Deflection volume)+2 mm 

  = 100 mm-40 mm+2 mm 

  = 62 mm (coil spring SWS 60-100) 

A = L (Spring free length)-F (Deflection volume)+2 mm 

 = 110 mm-44 mm+2 mm 

 = 68 mm (coil spring SWS 60-110) 

b. B = L (Spring free length)-(A (Kedalaman penerimaan spring)+S (Stroke)) 

= 100 mm-(52 mm+40 mm) 

= 8 mm (coil spring SWR 60-100) 

 B = L (Spring free length)-(A (Kedalaman penerimaan spring)+S (Stroke)) 

  = 110 mm-(57 mm+40 mm) 

  = 13 mm (coil spring SWR 60-110) 

 

 



 
 

B = L (Spring free length)-(A (Kedalaman penerimaan spring)+S (Stroke)) 

 = 100 mm-(62 mm+40 mm) 

  = -2 mm (coil spring SWS 60-100) 

B = L (Spring free length)-(A (Kedalaman penerimaan spring)+S (Stroke)) 

 = 110 mm-(68 mm+40 mm) 

 = 2 mm (coil spring SWS 60-110) 

c. Volume final deflection = B (Volume initial deflection)+S (Stroke) 

= 8 mm+40 mm 

= 48 mm (coil spring SWR 60-100) 

Volume final deflection = B (Volume initial deflection)+S (Stroke) 

     = 13 mm+40 mm 

     = 53 (coil spring SWR 60-110) 

Volume final deflection = B (Volume initial deflection)+S (Stroke) 

     = -2 mm+40 mm 

     = 38 mm (coil spring SWS 60-100) 

Volume final deflection = B (Volume initial deflection)+S (Stroke) 

     = 2 mm+40 mm 

     = 42 mm (coil spring SWS 60-110) 

d. Ws (Beban awal)  = 0,80 kg/mm⋅B (Volume initial deflection) 

= 0,80 kg/mm⋅8 mm 

= 6,4 kg (coil spring SWR 60-100) 

 Ws (Beban awal)   = 0,73 kg/mm⋅B (Volume initial deflection) 

     = 0,73 kg/mm⋅3 mm 

     = 9,49 kg (coil spring SWR 60-110) 

Ws (Beban awal)   = 1,45 kg/mm⋅B (Volume initial deflection) 

     = 1,45 kg/mm⋅(-2) mm 

     = -2,9 kg (coil spring SWS 60-100) 

Ws (Beban awal)   = 1,45 kg/mm⋅B (Volume initial deflection) 

     = 1,32 kg/mm⋅2 mm 

     = 2,64 kg (coil spring SWS 60-110) 

 



 
 

e. We (beban akhir)  = 0,80 kg/mm⋅Volume final deflection 

= 0,80 kg/mm⋅48 mm 

= 38,4 kg 

We (beban akhir)  = 0,73 kg/mm⋅Volume final deflection 

    = 0,73 kg/mm⋅53 mm 

    = 38,7 kg  

We (beban akhir)  = 1,45 kg/mm⋅Volume final deflection 

    = 1,45 kg/mm⋅38 mm 

    = 55,1 kg 

We (beban akhir)  = 1,32 kg/mm⋅Volume final deflection 

    = 1,32 kg/mm⋅42 mm 

      = 55,44 kg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

LAMPIRAN 2 

 

 

 

 



 
 

2.1. Moldbase DME 1315A 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.2. Mold material DME  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.3. Mold material DME 

2.4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.5. Locating Ring  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.6. Sprue Bushing  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.7. Return Pins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.8. Guide Pins/Leader Pins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.9. Shoulder Bushings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

2.10. Stop Pins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Coil Spring  

SWR (MISUMI CORPORATION) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

SWS (MISUMI CORPORATION) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Plunger  

 

 

 

 

 

 

 

 

 

 

 

Locking Screw 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Cap Screw 

 

 

 

 

 

 

 

 

 

 

 

 

Connector Plug  

 

 

 

 

Flat Head Screw 

 

 

 

 

 

 

 

 

 

 

 



 
 

Eye Bolt 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Ukuran Baut 

(Sumber: Irawan, Purna. DIKTAT ELEMEN MESIN . Universitas 

Tarumanegara: Jakarta). 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 


