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Available Fackarial Designs (wikth Resolukion)

Factors

Run 2 3 4 5 |6 7 8 9 10 11 12 13 14 15
4 [Full' N

8 Full 1 NSRS NEE

16 Fol v 1y v 1v | EEE NN NEEEN SEEN NS N
32 ROl VI vV v v IV vV
64 ROl WID W v v v I v IvIW
128 PRullwIm (WD % By v v v Iv

Available Resolution IIT Plackekt-Burman Designs

Factors  Runs Factors  Runs Factors  Runs
2-7 12,20,24,28,..., 48 20-23  24,28,32,36,...,48 36-39 40,44, 48
8-11 12,20,24,28,...,48 24-27  28,32,36,40,44,45 40-43 44,48
12-15 20,24,28,36,...,48 28-31 32,36, 40,44, 48 44-47 48
16-19 20,24, 28,32,...,48 32-35 36,40,44, 48

M3 N.2 MIvonuuUMINAaoUULAnoGsaruabaIy 21°

Fractional Factorial Design

Factors: 7 Base Design: 7, 16 Fesolution with blocks: Iv
Funs=: 22 Feplicates: 1 Fraction: 1/8
Elocks: 2 Center pts [(total): ]

Design Generators: E = ABC, F = ECD, G = ACD

Elock Generators: AED

Alias 3tructure
I + AEBCE + ABFG + ACDG + ADEF + BCDF + BDEG + CEFG

Blk = ABD + ACF + AEG + ECG + BEF + CDE + DFG + ABCDEFG

& + BCE + BFG + CDG + DEF + ABCDF + ABDEG + ACEFG
B + 4CE + AFG + CDF + DEG + ABCDG + ABDEF + ECEFG
C + ABE + ADG + EDF + EFG + ABCFG + ACDEF + ECDEG
I + 4C+ + AEF + ECF + BEG + ABCDE + ABDFG:z + CLDEFG
E + ABC + ADF + BEDG + CFG + ABEFG + ACDEG + ECDEF
F + ARz + ADE + BCD + CEG + ABCEF + ACDFGz + EDEFG
> + ARF + 4CD + EDE + CEF + ABCEG + ADEFG: + ECDFG
AR + CE + F+ + ACDF + ADEG + BECDG + EDEF + ABCEFG
AC + BE + D + ABDF + AEFG + BECFG + CDEF + ABCDEG
AT + Cx + EF + ABCF + ABEG + BECDE + EDFG + ACDEFG
AE + BC + DF + ABDG + ACFG + BEFG + CDEG + ABCDEF
AF + Bz + DE + ABCD + ACEG + BCEF + CDFG + ABDEFG
AF + BF + CD + ABDE + ACEF + BCEG + DEFG + ABCDFG
BD» + CF + E& + ABCG + ABEF + ACDE + ADFG + BCDEFG
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A3 4.1 HANINAABININNTDONLULMINADIWAND FoauAbaIu 27,°

Std|Run|Ctpt.|Blockl A [ B | C|[ D | E| F| G 1 2 3 4 5 6 7 8 Ave
1119 1 1 - - - - - - - 123.4 | 124.3 | 121.7 | 124.4 | 121.5| 121.0 | 120.4 | 119.0 | 122.4
2| 9 1 1 + . R R + - + | 123.6 | 120.8 | 122.6 | 122.8 | 123.1 | 123.3 | 125.3 | 123.6 | 1225
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 + + f - - gis + | 122.4 | 122.5| 122.0 | 122.7 | 121.2 | 123.9 | 125.8 | 120.9 | 122.1
5| 12 1 1 R . + R + + + | 1247 | 125.6 | 122.2 | 125.1 | 122.7 | 123.8 | 122.8 | 125.2 | 121.9
6| 1 1 1 + N + N - + - 1225 | 120.6 | 123.1 | 123.1 | 121.5| 123.1 | 123.4 | 124.7 | 1215
716 1 1 - + + - - - + | 122.8 | 119.7 | 123.3 | 121.5 | 120.9 | 121.6 | 122.1 | 120.7 | 122.4
8 | 13 gy 1 + + + - + - - 121.9 | 120.5 | 122.7 | 122.0 | 124.8 | 1225 | 121.5| 123.0 | 122.1
9|16 1 1 - - - + - + + | 1219 | 122.3 | 120.7 | 123.4 | 121.4 | 119.9 | 121.6 | 122.7 | 122.8
10| 15 1 1 + R 4 + + + R 122.4 | 119.7 | 122.8 | 123.1 | 124.3 | 124.8 | 122.0 | 122.7 | 121.6
111 3 1 1 R + R + + R + | 1221 121.3 | 1245 | 121.2 | 121.4 | 121.1 | 122.8 | 1225 | 122.4
12| 2 1 1 + + R + - / R 120.8 | 122.6 | 122.0 | 122.6 | 124.6 | 120.8 | 121.7 | 122.4 | 121.9
13| 5 1 1 R R + + + - - 123.0 | 122.7 | 126.0 | 122.2 | 120.4 | 121.5 | 123.6 | 119.8 | 122.0
14| 11 i 1 + R + + - 5 + | 120.7 | 124.0 | 124.4 | 122.6 | 119.9 | 118.8 | 119.7 | 121.3 | 122.0
15| 10 1 1 - + + + - + v 120.0 | 121.1 | 122.5| 119.0 | 120.7 | 120.6 | 123.4 | 122.1 | 122.8
16| 14 1 1 + + + + + + + | 1206 | 120.0 | 123.6 | 121.8 | 122.3 | 123.0 | 121.8 | 1215 | 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 | 1225 | 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 < N \ N - - - 124.4 | 120.4 | 122.7 | 122.7 | 1229 | 121.5| 123.3 | 121.3 | 122.4
21| 28 1 2 + R R < + R + | 1225 | 120.3 | 122.1 | 124.6 | 124.7 | 124.0 | 122.7 | 1229 | 122.4
22| 37 1 2 R + . R + + R 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 | 1225 | 121.3 | 123.9 | 121.0 | 122.3
24| 31 1 2 R \ + 4 + + + | 1225 | 122.3 | 122.0 | 122.5 | 122.0 | 120.7 | 122.9 | 122.0 | 121.9
251 20 1 2 + - + - - + - 123.0 | 123.0 | 122.3 | 1229 | 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 | 1225
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 R 3 R + - + + | 1222 | 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 | 1215
30| 22 1 2 J + B + + | + | 1221 | 121.1 | 123.0 | 121.7 | 123.6 | 122.6 | 121.1 | 123.0 | 122.3
31| 21 1 2 + + - + - - - 122.4 | 1225 | 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
331 30 1 2 + - + + ), R + | 1212 | 122.8 | 123.5 | 123.1 | 122.1 | 124.3 | 124.0 | 121.8 | 122.1
34| 29 1 2 - + + + - + - 1216 | 121.8 | 122.4 | 124.0 | 120.7 | 123.6 | 121.1 | 121.6 | 122.8
35| 33 1 2 + + + + + + + | 121.7 | 1225 | 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 | 1225 | 123.3 | 1248 | 1235 | 123.0 | 123.2 | 121.6 | 1224 | 122.2
37| 36 0 2 0 0 0 0 0 0 0 | 123.0| 1228 | 121.4 | 122.1 | 121.3 | 122.3 | 119.3 | 1225 | 122.1
38| 27 0 2 0 0 0 0 0 0 0 | 1215 1216 | 122.7 | 121.0 | 121.3 | 122.6 | 121.3 | 1209 | 122.4
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5N A1 sumuamsuddaymlumseaaaudanaiaan

Problem Solutions
Short Shots 1. Check cushion
2. Increase injection pressure
3. Increase injection speed
4. Raise melt temperature by:
0 Raising cylinder temperature(s)
0 Increasing screw speed (unfilled only)
0 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)
0 Decreasing screw speed
o0 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, 1. Dry material before use
Silver streaks, 2. Check for contamination
Splash marks 3. Check for drooling
4. Raise mould temperature
5. Decrease injection speed
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6. Lower material temperature by:
0 Lowering cylinder temperature
0 Decreasing screw speed
0 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:
o0 Lowering cylinder temperature
0 Decreasing screw speed
0 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.

2.

Purge heating cylinder

Lower material temperature by:
0 Lowering cylinder temperature
0 Decreasing screw speed

0 Lowering back pressure
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Lower nozzle temperature

Shorten overall cycle

Check hopper and feed zone for contamination
Check for proper cooling of ram and feed zone
Move mould to smaller shot size press

Provide additional vents in mould

Burn marks

Decrease injection speed
Decrease booster time
Improve venting in mould cavity

Alter position/increase gate size

Sticking in cavity or

Ccore

Decrease injection pressure

Decrease injection hold

Decrease booster time

Adjust feed or constant cushion

Increase mould closed time (cavity)

Decrease mould closed time (core)

Lower mould temperature

Decrease cylinder and nozzle temperature (cavity)

Check mould for undercuts/insufficient draft

Sticking sprue

bushing

Check size & alignment of holes in nozzle/sprue bushing
Decrease injection pressure

Decrease injection hold time

Decrease booster time

Increase die closed time

Raise nozzle temperature

Increase mould temperature at sprue bushing

Provide more effective sprue puller

Weld lines

Increase injection pressure
Increase injection hold time

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 1. Equalize temperature in both halves of mould
distortion 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:
0 Lowering cylinder temperature
0 Decrease screw speed
0 Lowering back pressure
2. Check for contamination
3. Dry material before use
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Moisturize molded parts (Nylon)

Decrease amount of regrind in feed

Delaminating

Raise temperature of mould/material
Eliminate contamination
Dry material

Increase injection speed

Poor dimensional

control

Set uniform cycle times

Maintain uniform feed/cushion from cycle to cycle

Fill mould as rapidly as possible

Check machine hydraulic and electrical systems for erratic
performance

Increase gate size

Balance runners, gates and cavities layout

Reduce number of cavities

Unbelted pellets

Move mould to press with larger shot cavity
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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