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Figure 1 — Typical apparatus for determining melt flow rate, showing one possible configuration
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Table 1 — Dimensions of piston head

Dimensions in millimetres

Length of head, 4 6,35+ 0,10
Diameter of head, B 9,474 + 0,007
Diameter of stem, C <9,0
Radius of lower edge, R 0,478’2
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a8  Sharp edge removed.

Figure 2 — Schematic of piston head
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Table 2 — Maximum allowable deviation from required test temperature
with distance and with time over the duration of the test

Temperatures in degrees Celsius

Tost Maximum permitted deviation from the required test temperature:@
temperature, 7' at (10 + 1) mm above the top surface of the from (10 £ 1) mm to (70 + 1) mm above the
standard dieP top surface of the standard die®
125 < T <250 +1,0¢ +2,0
250 < T'< 300 +1,0¢ +2.5
300<T +1,0 +3,0

2  The maximum permitted deviation from the required test temperature is the difference between the true value of temperature
and the required test temperature. It shall be assessed over the normal duration of a test, typically less than 25 min.

b
die.

When using a 4 mm length half size die (see 5.1.5), the readings shall be made an additional 4 mm above the top surface of the

¢ For test temperatures <300 °C, the temperature at. 10 mm above the top surface of the die shall not vary with time by greater
than 1 °C in range.
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Table 3 — Piston distance and time measurement accuracy requirements

MFR (g/10 min) Distance Time
MVR (cm3/10 min)a mm s
011010 +0,02 +0.1
>1,0 to 100 +0.1 +0,1
>100 +0,1 +0,01
@  For multiple measurements using a single charge regardless of the MFR or MVR of the material, the requirements shall be the
same as for MFR > 100 g/10 min or MVR > 100 cm?3/10 min.

9 MFR > 1 g/10 min &y bogs ,0o ol L $ldail MVR <=1 cm3/10 min ¢ MFR <=1 g/10 min sl abold cdr ol cule, cunliol
S o rosiai i |, MVR > 1 cm3/10 min
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Table 4 — Guidelines for experimental parameters

MFR (g/10 min) Sample mass in cylinder®ce Extrudate cut-off time intervalf
MVR (cm3/10 min)a g s
>0,1 but <0,15 3to5 240
>0,15 but <0,4 3to5 120
>0,4 but <1 4106 40
>1 but <2 4to6 20
>2 but <5 4108 10
>5d 4t08 8

a2  |tis recommended that a melt flow rate should not be measured if the value obtained in this test is less than 0,1 g/10 min (MFR)
or 0,1 cm3/10 min (MVR). MFRs >100 g/10 min should only be measured using a standard die if the timer resolution is 0,01 s and
procedure B is used. Alternatively, the half size die may be used with procedure A (see 5.1.5).

b When the density of the material is greater than 1,0 g/cm?, it may be necessary to increase the mass of the test sample. Use the
low mass values for low-density materials.

¢ Sample mass is a significant factor in determining the repeatability of this test and may need to be controlled to 0,1 g to reduce
variability between runs.

d  To achieve sufficient accuracy for an MFR >10 g/10 min, either higher precision of measurement of time, longer cut-off intervals
or procedure B may be required.

€  When using the half size die a greater amount of material is required to compensate for the reduced volume of the die. The
additional volume of material required is 0,3 cm3.

f These times are consistent with the production of an extrudate length of 10 mm to 20 mm (see 8.4). In operating within this
constraint, the errors can be significant, particularly for high MFR materials that have short extrudate cut-off times. A reduction in
measurement errors could potentially be achieved by using larger extrudate cut-off times. The effect of instrumentation resolution on
errors is instrument dependent and can be assessed by performing an uncertainty budget analysis.

s S0 lal 8.4
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MFR(T,mnom ) = 6001)( m
where
T is the test temperature, in degrees Celsius;

mnom IS the mass, in kilograms, exerting the nominal load;

600 is the factor used to convert grams per second into grams per 10 min (600 s);
m is the average mass of the cut-offs, in grams;
t is the cut-off time-interval, in seconds.

The melt volume-flow rate (MVR) may be calculated from the MFR using the following equation:

MFR[T, Mpom )

MVR(T,mpom ) = ;

3 il oo pasuine QTJ))§| L sgavese gusi 0ole wlbasuine oj)lxiliwl gl ¢ cuwl csSo Jioiibw ,o)fc._,w.o);, wlio ._;Jli: P ,QT)) aS
(9.6.2) oo cowdas Qg.oJ'T slod

iiS o cwlaS Loz Lind g gl slod o oxelcamwday puolio g cawl o5 [ Lind (Jos o .cawl i 590 Ugojl Llind ¢ Los o wlie W cunlol
(9 2i) cuwl e WS I Jiiwe Ly el suz i )lbire MVR (olz Jols> sl

°C/2,16 kg). MFR 0,15 g/10 min (190 °C/2,16 kg).
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Melt Flow Index Tester (MFI, MFR)
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