Nissan Engineering Standard

Hardness Testing Methods for Vulcanized

Rubber 1995

1. SCOPE
This Standard specifies the hardness test methods for vulcanized rubber.

Remarks: The units and numerical values given in { } in this Standard are based on the conventional
| unit system and are appended for informative reference.

2. DEFINITIONS OF TERMS

The definition of the main terms in this Standard are as follows, unless they are specified in NES M
0151.

(1) International Rubber Hardness

It is the hardness expressed in IRHD (') scale and indicated by the indentation depth of a verti-

cal plunger having the spherical bottom surface when it is pressed onto the surface of a speci-
men with constant indenting force.

Note ('): IRHD is an abbreviation of the International Rubber Hardness Degree.

(2) Micro-test
It shall mean the International Rubber Hardness test used for specimens (the standard specimens

of 1.5 to 2.5 mm in thickness.)
(3) Durometer

A testing machine which measures hardness from the indentation depth of the push needie into
the surface of the specimen when it is pressed onto the surface by way of spring. Depending on

the combination of shape/dimensions of the push needle and the spring, duggameters are divided

into Type A durometers and Type D durometers. R I
(4) Durometer hardness test (] \\

A test for measuring hardness with a durometer. }

3. TYPE OF TEST Tty 9
The hardness test methods for vulcanized rubber is divided into the following two types.

(1) International Rubber Hardness test (Micro-test)
(2) Durometer hardness test (Type A durometer hardness test or Type D durometer hardness test)

Remarks: 1. The measurement range of International Rubber Hardness shall be between 30 and 80

IRHD as a standard, however it may be extended to the range between 30 and 95 IRHD.
2. The durometer hardness test is suited to quality control. On the other hand, the Interna-

tional Rubber Hardness test is recommended as the hardness test to specify material
specifications.

3. The measurement range of Type A durometer hardness shall be between 10 and 90 When
the range exceeds 90, Type D durometer shall be used to make measurements. When the
indication of Type D durometer hardness is lower than 20, Type A durometer shall be used.

Applicable Standards: NES M 0151-1984 Glossary of Terms in Rubber Industry
- NES M 0512-1995 Testing Methods for Flocked Interior Parts

JIS Z 8401-1961 Rules for rounding off of numerical values
Reference Standards: JIS K 6253-1993 Hardness testing methods for vulcanized rubber
1ISO 48: 1979 Vulcanized rubbers—Determination of hardness (Hardness

between 30 and 85 IRHD)

ISO 7619: 1986 Rubber—Determination of indentation hardness by means of
pocket hardness meters
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4.2.4 Indenting depth measuring device

The indenting depth measuring device shall be capable of measuring the indenting depth of

plunger when the indenting force is applied to the plunger, and either the metric scale or IRHD

scale can be read directly. (*) The conversion from the metric scale to IRHD scale shall comply
with Table 2. (°)

Note (): The indenting depth measuring device can be mechanical, optical, or electrical.

(°): In the case of the micro-test, one-sixth of the indentation depth values listed in Table 2 shall be used for
conversion.

Table 2 Conversion Table from the Plunger Indentation Depth (D) to the International Rubber Hardness
(IRHD)

International

International International international

D Rubber Hard- D Rubber Hard- D Rubber Hard- Rubber Hard-
0.01 mm ness Degree 0.0t mm ness Degree 0.01 mm ness Degree ness Degree
(IRHD) (IRHD) {(IRHD) (IRHD)

0 100 45 73.9 90 38.9
1 100 46 73.3 91 38.7
2 99.9 47 72.7 92 38.4
3 99.8 48 72.2 93 38.2
4 99.6 49 716 94 139 38.0
5 99.3 50 71.0 95 50.5 140 37.8
6 99.0 51 70.4 96 50.2 141 37.6
7 98.6 52 69.8 97 49.8 142 37.3
8 98.1 53 69.3 98 49.5 143 37.1
9 97.7 54 68.7 99 49.1 144 36.9
10 97.1 55 68.2 100 48.8 145 36.7
11 96.5 56 67.6 101 48.5 146 36.5
12 95.9 57 67.1 102 48.1 147 36.2
13 95.3 58 66.6 103 47.8 148 36.0
14 94.7 59 66.0 104 47.5 149 35.8
15 94.0 60 65.5 105 47 1 150 35.6
16 93.4 61 65.0 106 46.8 151 354
17 02.7 62 64.5 107 46.5 152 35.2
18 92.0 63 64.0 108 46.2 153 35.0
19 91.3 64 63.5 109 45.9 154 34.8
20 90.6 65 63.0 110 45.6 155 34.6
21 89.8 66 62.5 111 453 156 34.4
22 89.2 67 62.0 112 45.0 157 34.2
23 88.5 68 61.5 113 44.7 158 34.0
24 87.8 69 61.1 114 44 .4 189 33.8
25 87.1 70 60.6 115 44 1 160 33.6
26 86.4 71 60.1 116 438 161 33.4
27 . 85.7 72 59.7 117 43.5 162 33.2
28 85.0 73 59.2 118 433 163 33.0
29 84.3 74 58.8 119 43.0 164 32.8
30 83.6 75 58.3 120 42.7 165 32.6
31 82.9 76 579 121 42.5 166 32.4
32 82.2 77 57.5 122 422 167 32.3
33 81.5 78 57.0 123 419 168 32.1
34 80.9 79 56.6 124 41.7 169 31.9
35 80.2 80 56.2 125 414 170 31.7
36 79.5 81 55.8 126 41.1 171 31.6
37 78.9 82 55.4 172 31.4
38 78.2 83 55.0 173 31.2
39 77.6 174 31.1
40 77.0 175 30.9
41 - 76.4 176 30.7
42 75.8 177 30.5
43 75.2 178 30.4
44 74.5 179 30.2

180 30.0
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When the device is graduated in IRHD scale, set the reading to 100 after applying the contact force
to the plunger for five seconds. Next, after applying the indenting force for 30 seconds, directly
read the IRHD hardness.

When the device is graduated in metric scale, read the indication after applying the contact force
to the plunger for five seconds. Next, after applying the indenting force for 30 seconds, read the
hardness. According to the difference between the indentation amount by the plunger contact force

and the indentation amount by the indenting force, record the indentation depth D (unit of 107 mm).
This value D shall be converted to the IRHD according to Table 2.

As a measure to resist the friction during application of force, the vibration generation device can be

used to vibrate the testing machine moderately. The number of measurement points shall be three or
five for each of new contact points of specimen.

4.5

4.6

(1)
(2)

(3)
(4)
(5)

Summarization of test results

The test results shall be expressed in the median of three or five measurements followed by the
IRHD symbol.

Report
Report the following information:

Test results

Shape and dimensions of specimens (When more than one specimen is stacked up, the number
of stacked specimens and thickness of each specimen must be designated.)

Sampling and preparation of specimens (Mold cure, polishing, etc.)
Testing temperature

Other requirements

5. DUROMETER HARDNESS TEST

5.1

5.2

5.2.1

5.2.2

5.2.3

Objective
This test shall be performed to measure the durometer hardness for vulcanized rubber.

Testing machine

The testing machine consists of the pressure face to pressurize the surface of the specimen, the
push needle projected from the hole in the center of pressure face by spring, and the scale for

indicating the hardness according to the distance of push needle pushed back by the rubber face
(indentation depth).

Pressure face

The pressure face shall be a flat surface vertical with the push needle, with a hole of 3.0 722 mm
in diameter in the center to pass through.

Also, the pressure face shall be at least 6 mm from the center of the push needle.

Push needle

The push needle shall be made of material resistant to wear and rust. The shape and

dimensions of the push needle is given in Fig. 1 for Type A durometer, and in Fig. 2 for Type D

durometer. The push needle must be attached correctly in the center of hole on the pressure
face.

Scale

When the reading is 0, the point of push needle must be projected from the pressure face by
2.50+0.04 mm. |

The point of push needle must be flat with the pressure tace when the reading is 100, so that the

reading indicates 100 when the pressure face is tightly adhered to a smooth glass surface. The
meter shall be graduated at equal distance between 0 and 100.
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