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ภาคผนวก  ก 

ตารางการออกแบบการทดลองแบบแฟคทอเรียลเชิงเศษสวน 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

57

ตาราง ก.1 ตารางความเปนไปไดในการออกแบบการทดลองแบบแฟคทอเรียล 
 
 
 
 
 
 
 
 
 
 
 
ตาราง ก.2  การออกแบบการทดลองแบบแฟคทอเรียลเชิงเศษสวน 372 −

IV  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 
ภาคผนวก  ข 
ผลการทดลอง 
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Std Run Ct pt. Block A B C D E F G 1 2 3 4 5 6 7 8 Ave

1 19 1 1 - - - - - - - 123.4 124.3 121.7 124.4 121.5 121.0 120.4 119.0 122.4

2 9 1 1 + - - - + - + 123.6 120.8 122.6 122.8 123.1 123.3 125.3 123.6 122.5

3 18 1 1 - + - - + + - 122.7 121.6 120.9 121.8 121.3 120.3 123.5 123.3 122.0

4 7 1 1 + + - - - + + 122.4 122.5 122.0 122.7 121.2 123.9 125.8 120.9 122.1

5 12 1 1 - - + - + + + 124.7 125.6 122.2 125.1 122.7 123.8 122.8 125.2 121.9

6 1 1 1 + - + - - + - 122.5 120.6 123.1 123.1 121.5 123.1 123.4 124.7 121.5

7 6 1 1 - + + - - - + 122.8 119.7 123.3 121.5 120.9 121.6 122.1 120.7 122.4

8 13 1 1 + + + - + - - 121.9 120.5 122.7 122.0 124.8 122.5 121.5 123.0 122.1

9 16 1 1 - - - + - + + 121.9 122.3 120.7 123.4 121.4 119.9 121.6 122.7 122.8

10 15 1 1 + - - + + + - 122.4 119.7 122.8 123.1 124.3 124.8 122.0 122.7 121.6

11 3 1 1 - + - + + - + 122.1 121.3 124.5 121.2 121.4 121.1 122.8 122.5 122.4

12 2 1 1 + + - + - - - 120.8 122.6 122.0 122.6 124.6 120.8 121.7 122.4 121.9

13 5 1 1 - - + + + - - 123.0 122.7 126.0 122.2 120.4 121.5 123.6 119.8 122.0

14 11 1 1 + - + + - - + 120.7 124.0 124.4 122.6 119.9 118.8 119.7 121.3 122.0

15 10 1 1 - + + + - + - 120.0 121.1 122.5 119.0 120.7 120.6 123.4 122.1 122.8

16 14 1 1 + + + + + + + 120.6 120.0 123.6 121.8 122.3 123.0 121.8 121.5 122.3

17 4 0 1 0 0 0 0 0 0 0 122.0 123.1 120.7 122.4 122.3 121.0 121.2 121.6 122.2

18 17 0 1 0 0 0 0 0 0 0 123.4 121.7 122.1 120.7 122.6 122.5 123.8 121.1 122.0

19 8 0 1 0 0 0 0 0 0 0 123.3 123.1 120.8 121.0 122.5 120.9 122.6 123.2 122.3

20 38 1 2 - - - - - - - 124.4 120.4 122.7 122.7 122.9 121.5 123.3 121.3 122.4

21 28 1 2 + - - - + - + 122.5 120.3 122.1 124.6 124.7 124.0 122.7 122.9 122.4

22 37 1 2 - + - - + + - 121.0 122.2 120.9 121.2 121.2 123.7 122.1 122.7 122.0

23 26 1 2 + + - - - + + 123.1 119.5 121.0 122.9 122.5 121.3 123.9 121.0 122.3

24 31 1 2 - - + - + + + 122.5 122.3 122.0 122.5 122.0 120.7 122.9 122.0 121.9

25 20 1 2 + - + - - + - 123.0 123.0 122.3 122.9 122.1 121.0 121.8 121.0 121.4

26 25 1 2 - + + - - - + 122.7 121.0 122.2 121.9 120.4 122.4 121.6 120.8 122.5

27 32 1 2 + + + - + - - 121.4 121.8 121.4 122.1 122.4 121.8 121.0 121.0 122.2

28 35 1 2 - - - + - + + 122.2 124.1 124.1 121.4 120.5 122.6 121.7 123.9 122.9

29 34 1 2 + - - + + + - 121.8 123.0 122.4 123.7 123.7 121.9 123.4 123.2 121.5

30 22 1 2 - + - + + - + 122.1 121.1 123.0 121.7 123.6 122.6 121.1 123.0 122.3

31 21 1 2 + + - + - - - 122.4 122.5 123.0 121.1 120.6 121.4 120.5 124.4 122.0

32 24 1 2 - - + + + - - 119.6 124.2 122.1 122.0 121.7 119.1 122.7 122.6 122.0

33 30 1 2 + - + + - - + 121.2 122.8 123.5 123.1 122.1 124.3 124.0 121.8 122.1

34 29 1 2 - + + + - + - 121.6 121.8 122.4 124.0 120.7 123.6 121.1 121.6 122.8

35 33 1 2 + + + + + + + 121.7 122.5 121.8 121.6 118.8 121.3 122.3 121.8 122.2

36 23 0 2 0 0 0 0 0 0 0 122.5 123.3 124.8 123.5 123.0 123.2 121.6 122.4 122.2

37 36 0 2 0 0 0 0 0 0 0 123.0 122.8 121.4 122.1 121.3 122.3 119.3 122.5 122.1

38 27 0 2 0 0 0 0 0 0 0 121.5 121.6 122.7 121.0 121.3 122.6 121.3 120.9 122.4

  
 ตาราง ข.1 ผลการทดลองจากการออกแบบการทดลองแฟคทอเรียลเชิงเศษสวน 372 −

IV  

 



 
 
 
 
 
 
 
 
 
 
 

ภาคผนวก  ค 
การแกปญหาในการผลิตงานฉีดพลาสติก 
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ตาราง ค.1  แนวทางการแกปญหาในการผลิตงานฉีดพลาสติก 

Problem Solutions 

Short Shots 1. Check cushion  
2. Increase injection pressure  
3. Increase injection speed  
4. Raise melt temperature by:  

o Raising cylinder temperature(s)  
o Increasing screw speed (unfilled only)  
o Raising back pressure (unfilled only)  

5. Raise mould temperature  
6. Increase booster time  
7. Use lubricated material  
8. Increase size of sprue/runners/gates 
9. Check cavity vents for blockage 
 

Flashing 1. Lower material temperature by:  
o Lowering cylinder temperature(s)  
o Decreasing screw speed  
o Lowering back pressure  

2. Decrease injection pressure/speed  
3. Decrease injection hold time/booster time  
4. Check mould closure  
5. Check press platens for parallelism  
6. Move mould to larger (clamp) press 
 

Splay marks, 
Silver streaks, 
Splash marks 

1. Dry material before use  
2. Check for contamination  
3. Check for drooling  
4. Raise mould temperature  
5. Decrease injection speed  
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6. Lower material temperature by:  
o Lowering cylinder temperature  
o Decreasing screw speed  
o Lowering back pressure  

7. Lower nozzle temperature  
8. Shorten overall cycle  
9. Open gate(s)  
 

Nozzle drool 1. Lower nozzle temperature  
2. Increase "Decompress" time  
3. Lower material temperature by:  

o Lowering cylinder temperature  
o Decreasing screw speed  
o Lowering back pressure  

4. Reduce plunger forward time  
5. Reduce back pressure  
6. Decrease mould open time  
7. Dry material  
8. Use nozzle with small orifice  
9. Use reverse-taper nozzle valve (Nylon)  
 

Nozzle freeze-off 1. Raise nozzle temperature  
2. Decrease cycle time  
3. Raise mould temperature  
Use nozzle with larger orifice  

Discoloration 1. Purge heating cylinder  
2. Lower material temperature by:  

o Lowering cylinder temperature  
o Decreasing screw speed  
o Lowering back pressure  
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3. Lower nozzle temperature  
4. Shorten overall cycle  
5. Check hopper and feed zone for contamination  
6. Check for proper cooling of ram and feed zone  
7. Move mould to smaller shot size press  
8. Provide additional vents in mould  

Burn marks 1. Decrease injection speed  
2. Decrease booster time  
3. Improve venting in mould cavity  
4. Alter position/increase gate size  

Sticking in cavity or 
core 

1. Decrease injection pressure  
2. Decrease injection hold  
3. Decrease booster time  
4. Adjust feed or constant cushion  
5. Increase mould closed time (cavity)  
6. Decrease mould closed time (core)  
7. Lower mould temperature  
8. Decrease cylinder and nozzle temperature (cavity)  
9. Check mould for undercuts/insufficient draft  

Sticking sprue 
bushing 

1. Check size & alignment of holes in nozzle/sprue bushing  
2. Decrease injection pressure  
3. Decrease injection hold time  
4. Decrease booster time  
5. Increase die closed time  
6. Raise nozzle temperature  
7. Increase mould temperature at sprue bushing  
8. Provide more effective sprue puller  

Weld lines 1. Increase injection pressure  
2. Increase injection hold time  
3. Increase injection speed  
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4. Raise mould temperature  
5. Raise material temperature  
6. Vent the cavity in the weld area  
7. Provide an overflow well adjacent to weld area  
8. Change gate location to after flow pattern  

Sinks/Voids 1. Increase injection pressure  
2. Increase injection hold time  
3. Use booster and maximum injection speed (Sinks)  
4. Raise mould temperature (Voids)  
5. Lower mould temperature (Sinks)  
6. Decrease injection speed (Voids)  
7. Decrease cushion  
8. Increase size of sprue/runner/gates  
9. Relocate gates nearer heavy sections  

Wrapage, Part 
distortion 

1. Equalize temperature in both halves of mould  
2. Observe mould for uniformity of part ejection  
3. Check handling of parts after ejection  
4. Increase injection hold time  
5. Increase pressure/Decrease pressure  
6. Raise/Lower mould temperature  
7. Increase die close time  
8. Lower material temperature  
9. Try differential mould temperatures to counteract warp  
10. Jig the part and cool uniformly  

Brittleness 1. Lower material temperature by:  
o Lowering cylinder temperature  
o Decrease screw speed  
o Lowering back pressure  

2. Check for contamination  
3. Dry material before use  
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4. Moisturize molded parts (Nylon)  
5. Decrease amount of regrind in feed  

Delaminating 1. Raise temperature of mould/material  
2. Eliminate contamination  
3. Dry material  
4. Increase injection speed  

Poor dimensional 
control 

1. Set uniform cycle times  
2. Maintain uniform feed/cushion from cycle to cycle  
3. Fill mould as rapidly as possible  
4. Check machine hydraulic and electrical systems for erratic 

performance  
5. Increase gate size  
6. Balance runners, gates and cavities layout  
7. Reduce number of cavities  

Unbelted pellets 1. Move mould to press with larger shot cavity  
2. Use press with proper screw design preferred screw design 

characteristics:  
a. Metering zone --- Minimum 4-5 flights  
b. Zone distribution:  

1/3 metering  
1/3 feed  
Balance --- transition  

c. L/D ratio --- 20:1 or grater  
d. Compression ratio: 3:1 to 4:1  
e. Check valve to prevent back flow  
f. Flight depth in metering zone no deeper than 3.3mm 

(for screws up to 100mm dia.)  
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