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JAPANESE INDUSTRIAL STANDARD JIS R 3646 : 1997

Interchangeable conical glass ground joints

Introduction This Standard is the Japanese Industrial Standard prepared on the basis of
ISO 383, Laboratory glassware— Interchangeable conical ground joints published as the
first edition in 1976. The body of this Standard prescribes the contents which was specified in
former Japanese Industrial Standards, and the Annex 3 in this Japanese Industrial Standard

specifies the contents corresponding to the International Standard without any technical
modification.

1 Scope This Japanese Industrial Standard specifies the interchangeable conical ground

joints (hereafter referred to as “interchangeable conical ground joint”) of glassware for
chemical analysis.

Provided that the interchangeable conical ground joint to be used for volumetric flask
may follow Annex 1, and the interchangeable conical ground joint to be used for narrow
mouth bottle may follow Annex 2.

Remarks 1 Normative references to this Standard are listed as follows.

JIS B 0601  Surface roughness— Definitions and designation

JIS B 0651  Surface texture— Instruments for the assessment of surface
texture — Profile method

JIS B 7502  Micrometer callipers
JIS B 7507  Vernier, dial and digital callipers
JIS R 3503 Glass apparatus for chemical analysis
2 International Standard corresponding to this Standard is as follows.
ISO 383:1976 Laboratory glassware— Interchangeable conical ground
joints
2 Type Interchangeable conical ground joints are classified into 4 types as follows.

(1) Longsize : Follow Table 1.
(2) Medium size : Follow Table 2.
(3) Short size : Follow Table 3.
(4) ISOsize : Follow Annex 3.

3 Quality The quality of interchangeable conical ground joints conforms to the stipulation
in JIS R 3503.

4 Airtightness The airtightness of interchangeable conical ground joints shall be such

that, being tested according to 7.4, the increase of pressure due to leakage does not exceed
1.33 kPa in 5 minutes.

5 Surface roughness The surface roughness on the tapered part of interchangeable

conical ground joint shall not exceed 1 um in terms of the arithmatic mean roughness (R.)
which is defined by 2 (1) of JIS B 0601, and it is preferable to be less than O.SwSCUments
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6 Symbol, shape and dimensions The symbol, shape and dimensions of interchangeable
conical ground joints shall be as shown in Table 1 for long size, in Table 2 for medium size,

and in Table 3 for short size.

Table 1 Symbol, shape and dimensions for long size

Inner joint Outer joint
R ]
Q o _
! A N\ Nt
TN N
L_"___-. L F____._-—-——‘-—_:-;L____.-‘i
o "
L L
Unit : mm
Symbot for £) K3 K3 K} 3 £ T T K3 k) ¥ ¥ ¥ T|F]F £}
long size 5/20 | 7/25 [ 10/30|12/30 | 14/35|15/35 | 19/38 |124/40 | 29/42 | 34/45 | 40/50 { 45/50 | 50/50 | 55/50 |60/50] 71/60 |L00/60}
Taper dimen- dNil:f:;er ol 50|75 100|120 | 145|155 | 188 | 240 | 29.2 { 345 | 40.0 | 45.0 | 50.0 | 55.0 |60.0] 71.0 |100.0
sions for long
size of inter- | Minor
changeable diameter d 30| 507090 |110120 150 (200|250 (3003501400 (450500 |550]|650]940
conical ground
joint Length L|20:1]25£1{30X1{30:1{35+1{3521{38+1|40+1{42+1|45+1|50+1|50+1|50+1|50+1(50* [60*+1]|60E1

Remarks 1 The taper for long size shall be %. As to the angle, the cone generating

angle measured on a cross section containing an axis shall be 5°43'30".
2 The tolerance on taper shall be = 0.006 mm per 10 mm length.

Those dimensions without tolerance in Table show the standard dimen-
sions.
Table 2 Symbol, shape and dimensions for medium size

Inner joint Outer joint
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Table 2 Symbol, shape and dimensions for medium size (concluded)

Unit : mm
~ . 5 T 5 3 5 3 3 3 T 5
Symbol for medium size 5n2 | 715 | 1018 | 1218 | 1221 | 1420 | 1423 | 1520 | 15725 | 19722
Major
. 5.0 75 | 100 | 120 | 125 | 145 | 145 | 155 | 155 | 18
Taper dimensions for | diameter D i

medium size of inter- | Minor
changeable conical diameter d
ground joint

38 6.0 82 10.2 10.4 12.5 12.2 13.5 13.0 16.6

Length LY 1241 | 15£1 | 18%1 | 18%1 | 211 | 201 | 23+1 | 20+1 | 25+1 | 22+1

Symbol for medium size 1926 | 24725 | 24729 | 29726 | 29/32 | 34/28 | 3435 | 40535 | 40738 | 45/40
Major
Taper dimensions for | diameter D
medium size of inter- | Minor

changeable conical diameter d
ground joint

16.2 215 211 26.6 26.6 31.7 31.0 36.5 36.2 41.0

Length L1261 | 25+1 | 2941 | 26%1 | 3241 | 2841 | 35+1 | 35+1 | 3811 | 40+1

. . 1 .
Remarks 1 The taper for medium size shall be To- As to the angle, the cone generating
angle measured on a cross section containing an axis shall be 5°43'30".

2 The tolerance on taper shall be = 0.006 mm per 10 mm length.

3 Those dimensions without tolerance in Table show the standard dimensions.

Table 3 Symbol, shape and dimensions for short size

Inner joint Outer joint

Q Q
L L
Unit : mm
Symbol for short si E I A T I T I T B S Y B Y S - - I N Y
ymbol for short size 10/10 | 12/10 ] 14/10 | 15/10 | 19/10 { 24/12 | 29/12 | 34/12 | 40/12 | 45/12 | 50712 | 55/12160/12 | 71/15
o Major 1100 [ 120 | 145 | 155 | 188 | 240 | 292 | 345 | 40.0 | 450 | 50.0 | 550 | 600 | 71.0
Taper dimensions for |diameter D
short size of inter- | Minor 9.0 | 110 | 135|145 | 17.8 | 228 | 280 | 333 | 388 | 438 | 488 | 538 | 588 | 69.5
changeable conical diameter d

ground joint
Length Liloxnjiox1jox 1o 10|12 1|12x 112112+ 1|12t 1 {122 1|12 1122 1{15+ 1

. 1 .
Remarks 1 The taper for short size shall be To- As to the angle, the cone generating
angle measured on a cross section containing an axis shall be 5°43'30".

2 The tolerance on taper shall be +0.006 mm per 10 mm length.

3 Those dimensions without tolerance in Table show the standard dimensions.
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7 Test

7.1 Measurement of dimensions Measure the dimensions of tapered part of a inter-
changeable conical ground joint with any one of a micrometer specified in JIS B 7502 or
vernior caliper specified in JIS B 7507, otherwise the measurement instruments equivalent
to these.

7.2 Taper test Taper test shall be carried out as follows.

(1) To test outer joint taper, insert a master gauge shown in Table 4 in outer joint, and check
the existence of play.

(2) To test inner joint taper, regard a outer joint, that has matched at the test (1) as a gauge,
fit it on inner joint, and check the existence of play.

Alternatively, employ the gauge for inner joint shown in Annex A Fig. 2, fit it on
inner joint, and check the existence of play.
Table 4 Symbol, shape and dimensions of master gauge

r

Unit : mm
l l D , Major diameter Tolerance
L)- Tolerance Length
D D L

5.0 to 100 +0.008 +0.015
4 120 to 155 +0.010
Taper ﬁ / 18.8 to 60.0 +0.015
71.0 to 100.0 *£0.020

\ d Remarks Major diameter D shall be set as

~ standard.
Remarks The materials of master gauge shall be
steel having almost no abrasion and dis-
tortion, or the material equivalent to this.

7.3 Coefficient of linear expansion and quantity of alkali elution The test of coeffi-
cient of linear expansion and quantity of alkali elution shall be carried out according to JIS
R 3503.

7.4 Airtightness test Airtightness test shall be carried out as follows.

(1) Apparatus Assemble the apparatus as shown in Fig. 1, and apply grease to connecting
places except those of cocks and the part to be tested.

(2) Procedures Prior to test, carry out airtightness test of apparatus itself. For the
airtightness test of the apparatus, first put 400 g to 500 g of mercury as reagent in a
mercury tank . Connect hermetically an exhaust pipe @) to a vacuum pump by rubber
tube for vacuum. Close a selector cock @ and a cock for exhaust @0, open a cock @), run
the pump, and open the exhaust cock (0. Thus, the presssure inside the apparatus is
reduced gradually to get vacuum condition, and the mercury kept in the mercury tank @
will rise up in a manometer (2. When height of mercufy column reaches about 760 mm,
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close the exhaust cock (0, and stop the operation of the pump. Allow it to stand for
about 10 minutes, and if there is no lowering of mercury column, the airtightness test
of the apparatus is regarded as good condition. After this test, open slightly the selector
cock (@, and make inside of the apparatus atmospheric pressure.

For the test of a conical ground joint, wipe the tapered place of interchangeable
conical ground joint to be tested with cloth moistened with suitable solvent (for
instance, cyclohexane), soak it in solvent, and make it dry up.

Dust stuck on the surface of the joint shall be removed with a soft brush. Then,
disconnect the joint for setting test object (inner joint) ® from the apparatus, assemble
a taper ground joint (inner joint) @), taper ground joint (outer joint) @), rubber stopper @,
and the joint for setting test object (inner joint) ®, and then set it on the joint (outer
joint) ® of the apparatus. Close the cock for leakage (D and exhaust cock @), open the
selector cock @ and cock @), and run the vacuum pump. When height of mercury
column reaches about 760 mm, close the exhaust cock (0, and stop the operation of the
pump. After about one minute, if there is no abrupt change of mercury column, start the
test. First, open slightly the leakage cock (D to make the mercury column gradually
lower, and when it reaches about 380 mm height, close the leakage cock (D). Allow it to
stand for one minute, and check the height of mercury column. Allow it to stand for
another 5 minutes, and then read the height of mercury column to find the increase of
pressure. Then, close the selector cock @), open the leakage cock (D, restore partly inside

the apparatus to atmospheric pressure, rotate gently by quarter the part to be tested, and
repeat the test above-mentioned.

After the test was finished, close the selector cock @), open gradually the leakage
cock (@, and restore partly inside the apparatus to atmospheric pressure. When object
part is orderly disconnected from the apparatus, firstly remove the joint for setting test
object (inner joint) & from the joint (outer joint) ® in Fig. 1 which shows complete
assemblage, then take away the taper ground joint (inner joint) @ and taper ground joint
(outer joint) . Finally, when inside the apparatus is restored to atmospheric pressure,
open the selector cock @.
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