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UDC 621.824:621.753.1
JAPANESE INDUSTRIAL STANDARD JI18
Straight-sided splines - B 1601-1996

for cylindrical shafts with internal centering
—Dimensions, tolerances and verification

Preface

This Japanese Industrial Standard has described based on ISO 14-1982,
2nd edition (Straight-sided splines for cylindrical shafts with internal cen-
tering—Dimensions, tolerances and verification) without any alteration in
the technical contents. In addition, the irreducible minimum of necessary
items was collected from the former Standard R 1601-1976 and transferred

to Annex. "

"Informativé references” underlined (dotted lines) in the text of this Standard
are those not prescribed in the original International Standard.

1. Scope and field of application This Standard lays down dimensions, in
millimeters, of straight-sided splines for cylindrical shafts with internal centering,
light series and medium series.. :

This Standard also specifies control methods and corresponding géuges.

Informative reference: This Standard. refers to the following International

' Standards. :

.....................................................

2. Dimensions  The nominal dimensions common to shaft and hub, d, D and
B are given in Table 1. -

3. Designation  The profile of a splined shaft or hub shall be designated by
stating, in the following order: the number of splines N, the minor diameter d and
the outside diameter D, these three numbers being separated by the sign x.

Example: Shaft (or hub) 6x23x26
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Table 1. Nominal dimensions

., B
T
[]
LY
d
d Light series Medium series -
mm
Designation N D B Designation N D B
mm mm mm mim
11 L— — .- - 6x11x14 6 14
13 — — — — 6x13x16 6 16 3.5
16 — _ — —_— 6x16%20 6 20 4
18 - — — — 6x18x22 6 22 5
21 - — — e 6x21%325 6 25 5
23 6x23%26 6 26 6 6X23%28 6 28 6
26 63X 26 %30 6 30 6 6X 2632 6 32 6
28 62832 6 32 7 6X 2834 6 34 7
32 | s8x3zx36 8 36 6 8x32x38 8 38 6
36 83640 8 40 7 8% 36%42 8 42 7
42 8X 42X 46 8 46 8 8342 % 48 8 48 8
46 846X 50 8 50 9 8 X 46X 54 8 54 9
52 8X52%58 8 58 10 8% 52X 60 8 60 10
56 85662 8 62 10 8X56X65 8 65 10
62 8% 62X 68 8 63 12 8x62x72 8 72 12
72 10X 72X78 10 78 12 10X 72X 82 10 82 12
82 10x 82X 88 10 88 12 10X 82%92 10 92 12
92 10%92x98 10 o8 14 10X 92% 102 10 102 14
102 10% 102 108 10 108 16 10x 102 112 10- 112 16
112 10X 112 120 10 120 18 10112125 10 125 18

4. Tolerances on holes and shaft The dimensional tolerances on holes and
shafts are given in Table 2, whilst Table 3 indicates tolerances on symmetry.

With certain milling cutters, it is possible for special applications to produce
splines without bottom tool clearance with a very reduced fillet radius between
the spline side and the minor diameter d (for example, milling cutters with fixed
working positions).



aHG

3
B 1601-1996

The tolerances in Table 2 relate to entirely finished workpieces (shafts and
hubs). Tooling should therefore be different for untreated workpieces or work-
pieces treated before machining and for workpieces treated after machining.

The tolerance specified on B lncludes the index var:atmn (and the symmetry
varition).

For alignment errors, see 5.7.

Table 2. Tolerances on: holes and shafts

Hole ~ Shaft
o {Bottom fitting)
=Tt Bt =[t]a
/él y | .
N !
K
A d A
Tolerances on hole Tolerances on shaft Mounting type
Not treaded after broaching Treated after broaching '
B D d B D d B D 4
HY H10 H7 H1 H10 H7 d10 all f7  |Sliding
f9 all g7 = [Close sliding
h10 all h7 |Fixed
' - Table 3. Tolerances on symmetry
o ' Unit: mm
Spline width B 3 35 4,5 6| 7,8 09 10 (12 14, 16 18
Tolerance of 0,010 |  o0.012 0.015° 0.018
symmetry ¢ (IT7) (IT7) (IT?) (IT7)
5. Gauging

5.1° General This clause gives general information concerning gauges and
gauge control; all the other requirements concerning gauges are given in clause 6
for the case where limit gauges are used, which is not compulsory. Direct mea-
surement gauging can be permitted by previous agreement between the parties
concerned according to rules to be defined to the best of requirements.

- 5.2 Reference temperature and _ql_g_a_s_;gg_lgg force  The standard reference tem-
perature of industrial measurements is 20 °C. The dimensions prescribed for parts
and gauges are measured at this temperature and shall normally be checked at

this temperature.

367
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If measurements are carried out at a different temperature, the result shall be
corrected taking account of the linear expansion coefficients of workpieces and
gauges respectively. '

Unless otherwise specified, measurements are understood with reference to a
zero measuring force.

If measurements are carried out with a measuring force differing from zero,
the results shall be corrected consequently. Correction however is not required
for comparative measurements carried out using the same means of comparison
and the same measuring force between similar elements of the same material and
surface finish. . '

5.3 Conditions of application A Workpiece is conventionally. acknowledged

good when its splines are found satisfactory using gauges according to the require-

ments of clauses 5 and 6 of this Standard which are authoritative for gauging.
Consequently, if the customer uses his own gauges for acceptance purposes, they
shall be close enough to the external limits prescribed not to reject splines already
~ accepted by the manufacturer's gauges. ' '

In the case of dispute, both the manufacturer and customer should make their
gauges available to each other for checking at their respective sites. In the event
of continuing dispute the gauges shall be referred to a recognized calibration au-
thority.

5.4 Shaft gauging

54.1 GO side Shaft gauging on the GO side is carried out using a spline GO
ring gauge simultaneously checking those characteristics relating to:

54.1.1 fitting, i.e. :

— spline minor diameter.

5.4.1.2 mounting, i.e. :

spline major diameter;

spline thickness;

major and minor diameter concentricity;

spline position and orientation with respect to the axis.”

5.4.2 NOT GO side  Shaft gauging on the NOT GO side is carried out using
segmental NOT GO gauges checking each element separately, i.e. :

- for spline major diameters : a calliper gauge or a plain ring gauge;

~ for spline minor diameters : a calliper gauge (with appropriéte special anvils,
if necessary); .

L Spline position and orientation with respect to the axis need be verified only
where gauges are lacking.

AP



JHT

249

5
. B 1601-1996

— for spline thicknesses : a calliper gauge (of appropriate external shape if
necessary). .

5.5 Hole gauging

5.5.1 GO side . Hole gauging on the GO side is carried out using a spline GO
plug gauge simultaneously checking those characteristics relating to :

5.5.1.1 ﬁtting, ie:

— spline minor diameter.

5.5.1.2 mounting, i.e :

'~ spline major diameter;
— spline space width;
— major and minor diameter concentriﬁity;
- spiine angular position; _
— spline positibn and orientation with respect to the_axis. b

5.5.2 NOT GO side Hole gauging on the NOT GO side is carried out using
NOT GO segmental gauges checking each element separately, i.e. :

— for spline minor diameters : a cylindrical plain plug gauge;

— for spline major diameters : a cylindrical plate gauge with appropriate mea-
' suring faces;

— for spline space widths : a plate gauge.:

5.6 Additional gauging | Workpiéce (hole or shaft) gauging on the GO side by

“means of spline (plug or ring) gauges does not make it possible, if a workpiece is

rejected by the gauge, to determine which element of the workpiece has provoked
rejection. :

In case such inciicatiOns are reqﬁired, they may be obtained by additional gaug-
ing (to be prescribed explicitly) using segmental gauges controlling each element
separately on the GO side. ‘

5.7 Influence of active lerigth and engagement length

Length of engagement g,: The axial length of contact between mating
. splines. '

Active length g,: The maximum axial length in contact (when working)
with the mating spline. For sliding splines, the active
length exceeds the length of engagement.



6
B 1601-1996

Figure _1. Active length and engagement length

a) Shaft longer than hole " b) Hole longer than shaft

&

Gw

'

- Gw

As gauges are generally smaller than gauged workpieces, the active length and

length of engagement can influence the maximum permissible errors of alignment

of splines (errors of parallelism of splines with respect to the axis).

If the active length is equal to the length of engagement, spline alignment er-
‘rors will in general and unless otherwise specified be included in dimensional
tolerances and checked simultaneously.

If the active length is longer than the length of engagement, it might be necessary
to prescribe spline alignment errors independent of dimensional tolerances; such
tolerances may then be checked separately, for example, by direct measurement.

If spline alignment tolerances are to be prescribed, it shall be considered that
they must generally be all the smaller as the active length is longer.

5.8 Conditions of use of gauges

5.8.1 Go side Go gauges (spline ring or plug gauge) shall slide without clear-
ance over the whole length of the gauged workpiece under their own weight or in
accordance with a fixed working load, gauging being carried out at three angular
positions at least, evenly distributed over the surface. The gauge may be moved
slightly to and fro in order to minimize the effects of friction.

5.8.2 NOT GO side. NOT GO segmental .gauges are used in the same way as
gauges intended for plain workpiece checking. Gauging is carried out at all angu-
lar positions.

5.9 Gauge control

59.1 GO side GO gauges are normally controlled by direct measurement.

59.2 NOT GO side NOT GO segmental gauges are cont.rolled under the same
conditions as gauges for plain workpiece gauging. :

LT
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6. Definitions of gauges

6.1  General This clause defines the positions and values of tolerances for
GO and NOT GO gauges and their permissible wear limits on the GO side. It also
specifies the length of gauge measuring parts.

The general indications concerning gauges and gauge control are given in clause 5.

Notes 1. When gauges are manufactured at the maximum material limit,
they shall not present form errors outside permitted tolerances.

2. To limit the number of gauges, only one GO spline plug gauge is |
provided to check the minimum limits of hub dimensions (whether
treated or not after broaching).

3. In the following texts, the phrase zero gauge line has been used to
designate the theoretical line from which GO gauges are positioned
in analogy with the zero assembly line (nominal dimension).

The position of the "zero gauge line" has been determined as a
function of workpiece limits at the maximum material condition,
in order to satisfy assembly and operation requirements taking
account of the fact that GO gauges are not segmental gauges but
full form gauges. ‘

The "zero gauge line" is in some cases coincident with the zero
assembly line (or nominal dimension of assembly).

4. In conformity with clause 4, the minor diameter serves for work-
piece fitting. This diameter has therefore been taken as.reference
for the control of geometrical defects on other elements (i.e. the
other diameter of width B of splines).

In this context the phrases dimensions for fitting and dimen-
sions not ensuring fitting have been used to designate the varicus
elements. -

6.2 Basic principles

6.2.1 GO gauges - GO gauges are full form gauges checking spliné minor di-
ameter d, major diameter D and width B simultaneously.

6.2.1.1 GO gauging of dimensions for fitting (minor diameter d) For GO
gauging of minor diameter d ensuring fitting, the values and positions of dimen-
sional tolerances of hole .or shaft gauges, the wear limits and form tolerances.shall
conform to the requirements of ISO/R 1938, ISO system of limits and fits — Part 2;
Inspection of plain workpieces.

6.2; 1.2 GO gauging of dimensions not ensuring fitting

6.2.1.2.1  Position of zero gauge line For GO gauging of major diameter D not
ensuring fitting the zero gauge line common to both shaft and hole is located at
mid-distance between shaft and hole at the maximum permissible material condi-
tion of the workpieces concerned. ‘ ' :
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For GO gauging of width B, the three cases considered in clause 4 shall be
taken into account, i.e. sliding, closes sliding or fixed type mounting,

a) Sliding type mounting: The zero gauge line common to both shaft and
hole is located as in 6.2.1.2.1 at mid-distance between shaft and hole
at the maximum permissible material condition of the workpieces,

b) Close sliding type mounting: The hole gauge (plug gauge) is the
same as for sliding type mounting gauging and the hole zero gauge
line therefore lies in the same position.

For the shaft gauge (ring gauge), the zero gauge line is located on
the zero line (nominal dimension), without taking into acount mid-
distance between shaft and hole at the maximum permissible mate-
rial condition of the workpieces.

c) Fixed type mounting: The hole gauge (plug gauge) is the same as for
sliding or close sliding type mounting gauging and the hole zero
gauge line therefore lies in the same position.

For the shaft gauge (ring gauge) the shaft zero gauge line is lo-
cated with respect to the shaft maximum permissible material condi-
tion (nominal dimension) above the limit at a distance equal to that
retained for sliding type mounting, i.e. half the deviation allowance.?

6.2.1.2.2 Values and positions of tolerances and wear limits for GO gauging of
dimensions not ensuring fitting  The values of dimensional tolerances for hole or
shaft GO gauges correspond to values of grade 6 and include both dimensional and
form errors (namely concentricity, symmetry, angular position, helix, alignment, etc.).

The deviations between the zero gauge lines as defined in 6.2;1.2.1 and the
values of grade 6 quantities closest to zero lines correspond to grade 4 values.

Gauge wear limits coincide with above-mentioned zero gauge lines.

6.2.2 NOT GO gauges NOT GO gauges are segmental gauges checking spline -

minor diameter d, major diameter D or width B separately.
For NOT GO gauging of each element separately, the values and positions of

gauge tolerances shall conform to the requirements of ISO/R 1938, ISO system of .

limits and fits — Part 2: Inspection of plain workpieces.

6.3 Tables of tolerance positions and values

6.3.1 Tolerances of symmetry and tolerances of backlash of the major diamete
D, with respect to the minor diameter d; (see Figure 2) '

b The deviation allowance is simply labelled "deviation" in Attached Tables 1, 2,
and 3. : -

21
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Fig. 2. Geometrical tolerance of gauge

_ Unit: pm -
Ring gauge Plug gauge :
» B =[3]a] | B =[3}a
]
N o] A
‘ iV
A a A

6.3.2 Tables for fitting and not fitting diameters and for spline widths (see

" Attached Tables 1, 2 and 3)

6.4 Length of gauge measuring part

6.4.1 Measuring part of GO gauges The Iength of measuring part of GO (plug
or ring) gauges shall be at least equal to the minimum values indicated in Table 4
and selected from the R 20 series of preferred numbers.

'The shaft Go (ring) gauge is not splined over its whole length and presents a
plain ¢ylindrical part, the diameter and tolerances of which have the same values
as the major diameter D of the gauge splines.

The hole GO (plug) gauge is splined over its whole length.

Note: The hole GO gauge may however present one (or two) plain cylindrical
part(s) to ease gauge introduction in the gauged hole.

. 6.4.2 ~Measuring part of NOT GO gauges The recommended length of the

measuring part of NOT GO segmental gauges for holes or shafts is indicated in
Table 5.

6.5 Gauge chamfers On the plugs, the presence of a chamfer may be consid-
ered necessary. In no case shall the maximum value of this 45° chamfer exceed
the clearance between the shaft and hub to be inspected.

6.6 Plug handles Handles for plug gauges shall be those commonly intended
for plain or screw gauges (see ISO 3670).
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Table 4. Measuring part of GO gauges — Minimum length

Unit: mm
Nominal major | GO plug gauge GO ring gauge Nominal major] GO plug gauge GO ring gauge
diameter D of (hole) (shaft) diameter D of thole) {shaft}
splines splines
Minimum Jength Minimum length
Splined Total Splined Splined Total |  Splined
14 20 20 10 50 50 50 25
16 54
58
2 2 20 o1
0 5 0 s
22 62
25 31.5 ‘25 12.5 65
26 68 50 56 28
28 72
30 78 -
32 40 28 14 82 -/
31 88 50 63 31,5
36 45 35.5 18 92
: 98
38 102
45 108
42 112 56 71 35.5
46 50 45 22 4 120
48 125
Table 5. 'Measuring part of NOT GO segmental gauges
— Recommended length )
Unit: mm
Nominal major Recommended tength of Nominal major Recommended length of
diameter D of NOT GO segmental gauges diameter D of NOT GO segmental gauges
gplines (for holes or shafls} splines (for holes or shafis) _
14 10 54 18 U
16 58
20 12 60
29 62
25 14 65
26 68 25
28 72
30 78
32 15 82
34 88
36 92
38 98
40 102
42 18 108
46 112 25
48 120
50 125

37%



)

37

Attached Table 1.  Diameter for fitting — Minor diameter
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| Unit: pm
|

|
Exam;lila of reading for (hole) GQ gauge for dimensions > 18.tc 30 mm
| .

|

|

. i ¢ Gaugetolerantes
Zert gauge [ing st - ..._.: n. } Qe

) " Waar limit 7 )

> 101018 mm > 1810 X mm > 301050 mm » 5010 BOmm > w1 mm * > 12010125 mm
Hote Shatt Hole Shalt Hole Shaft rinlg Shaft Hols Shaft © Hole Shaft
' Fixed Close Sliding Fixed Close Sliding Fined Close Stding Fined Close Shding Fined . Closs ! Siiding Fixed Close Siiding
type shding ype type 1liding typa type shiding Tpe type akding ype vpe skiding "~ | type type sliding . type
maounting type mounting tounting typs mounting mounting type mounting mounting type maunting mounting trpa mounting mounting type maunting
mounting . : mounting mounting . mounting mounting i modlnting
Gauge Gauge Gauge Gauge Gaugs Gauge Gauge Gauge Gauge Guuﬁn Gauge Gaugo Gaupe Giauge . Gauge Gauge Gauge Gauge Gauga i | Gougs Gauge Gauge Gauge Gauge
- J
-E 2 13 :-; 2 ] B il K| 3 ] 2 |E B % ] = 5 NE ] = ] 3 3
. . . £ [ [4 € T S € . g .
R SR ERH A ERERA R BRHEAHERE LR | LR LR LR LR LR L LR LG L
AN LA AL AR H R B EEH R A A B AR AR R R R B L
S5{o ] ‘BB |e 3 |e 5lo 3 Zlo 3a E] 3 3 R H = = 3 E |3 3 3 3 B2 N-3 3 Fle I3
BRI RS R R R R R AR HE AR A R R AR E B E PN
g |oloc|E(eclc|E|lci{alsE ol § lalsals £ 1E £ £ £ £ 3 ElelolB|= Eleélals]l £ 51 & 51 Bl £ £ £ gEle
szsuzzuzegzEuzs8.858258‘§582582182582'582'58258?:‘582e&%s@%i%%s%%5885825885..-;8
- . . . N -
1
i
. |
Zero assembly liw (naminel dimensionf -~ | | 5
and zero gauge line for fixad typs mounting
ol
- ‘ ‘ )
Zero gruge line for | | ) m 1 +40
chose sliding mounting % “ 1435 . . e
418 £
T2} H B R -
-—F 2| -
- o~ iy ﬂm
- !
| e |
01k A A L g [r
H 1
ol-'ﬂ b4 [ 4° ;2 | ot
- - B 'f_"‘. ™) i
r e fed -1 mj Y (]
- ~ .
oy ] 7 (L - o :
' - I —I M
% 0 | |2 s W 2
= — 'u_w o . 30 o m f‘!
- = 428 B :..I"'\"_ k
m h o~ jm
- =
— (A =rI
f ‘ - .
I ’ 1
o~
--—<{ Zuro gauge iine for diding typs mounting
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: pm

Unit

Diameter not ensurifig fitting — Major diameter

Attached Table 2.

Example of rending for thole} GO gauge for dimensions > 40 to 50 mm

Nominal dimension

2ero gauge line and wear limit

Z

> 12010 125mm

Shaft

Gauge

|erawbas — 05 | ON

wuog N} — 09

*XEIL — Ui

Hole

Gauge

imuswBas — 09 LON

uuoy |in} — 09

“Xew — "uiw

Sl

UOREASG

> 100 to 120 mm

Shaft

Gauge

feuawibes — g9 1ON

w0} in} — 09

“XEW — ‘ulll

Hole

Gauge

ewuswBes — 09 1ON

wioy |iny — D9

"XEW — ULt

max.
min.

Gauge talerance {

> B0 to 100 mm

Shaft

Gauge

|euawibies — 09 LON

wuoj |in} — G5

“XBU — Ul

Hole

Gauge

{eirawbas — 09 1ON

)

uuo|ing — 09

“XEU — "Ik

> 65to B0 mm

Shaft

Gauge

[zwawbas — 09 LON

oy yny — 09,

“XEW — ‘Ui

Hole

Gauge

|uawbas — 09 | OM

wio} Ry — QY

"Xew = "ui

» 50 10 65 mm

Shaft |,

Gaugs

{ jeuswbas — Q9 LON |..

|
i
i
|
|

—-[Zero gauge line for shaft and hole and wear limit

{
i
|
!

[
1
i

wse|in— 09

*XEW — Uit

Hola

Gauge

jetuauiBos — 09 LON

wio} 10} — 09D

“Xew — Ui

OL H = o

> 4010 50 mm

Shaft

Gauge

|ejuawibias — 0D LON

wioy jnj — 05

“XEW — Ul

Hale

Gauge

[ewawses — 09 10N

unop Iy — Q9

il
i

"XBW — ‘UL

“!J
1

> 30toc 40 mm

Shaft

Gauge

[eluawWBas — OB LON

wioj vy — 09

'Xew — ‘ufl

Hole

Gauge

[1usBes — 0D LON

. :
Ly
-~

w0 [} — 0B

*XEW — "UIW

> 18t030mm -

Shaft

Gauge

ewaubas - 00 10N

wuo g — 09

“XBW — up

Zero assembly line [nominal dimensions)

Hole

Gauge

|eluatwBes — O LON

wiojIn} — 0D

*Xew — "up

> 10to 18 mm

Shaft

Gauge

[euawitias — 0D LON

o grHoe

AT

91l

usio} |in} - 09

[4

*XBUW — *

- uopelAa(

Z

;;1

5%

-290

Hole

Gauge

[eluawBas — 09 LON

CIAY

=

wio iy — 09

51

st ]

4

uoneiAag

“XEW — ‘U

+70

o Sz

145

376
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Attached Table 3.  Widths of splines — Sliding, close sliding or ﬁxed type mounting

13
B 1601-1996

Unit: pm
Example of reading fbr {hole) GO gauge for dimensions € 3 mm (sliding or fixed)
| 2
i m =
! =) B | Nominal dimensions
Gauge { m_ux. o e .
tolerances |min . —-101 —— Zero gauge line and wear limit
' ™ .
- | S
P_;LT hi T4 Deviation/2
| 2
|
< to3mm > 3to6mm > 610 10mm b > 100 18 mm
Hole Shaft Hols . Shaft Hole Shaft " Hole Shatt
. - ! -
Fixed Close Sliding Fixed Close Sliding Fised Close Siiding | Fixed Closa Sliding
type sliding type type sliding type type sliding type ! type sliding type
Mmounting | type mounting ‘mounting type maounting mounting type mounting | mounting typs mounting
' mounting mounting maunting mounting
Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge Gauge
s E| E E B = " ® ® B I k= } = E = B
§ & & g 3 £ H € € 2 £ £ ‘ £ £ £ £
E £ g g g El | |¢ : £ 2 2 Bl El | ¢ : g
; |l | E|%| |E|g|_ |EfE . | E{ 8 Elg El g El§ el 8 ElP El g El g Ol E|® E|§ El 8 E| §
8 | Sy lE| &LV E ST E| Y] & [E1V|E(E|TElel T EE]] oL@ T 1E 18|V 2 StV 181807 & (&[T & 1e|Vié[(e|V|d]&"
E 13]g|E|2|glB|ZiglE|3lg] E [Sle|E|3|clE|i3|a|El3io g |20 lBl5|0|lB|5)olE|S|lo| E |S|olB|=|ciBl3|elt&|3!a
I-'EI-IEI-I:EITSITEITE'TE'TE |TE"T"!TE'TOI}TEITEITEITE
£ IglelElfale|tig|g|sle|e] = ElglelBlE £ £ g 51 £ 5l £ £ £ £le
E |o|2|E|B|2|E|8|2|E|8B|S] € |8|2|E|8I2|E|8|2|E(8]¢2 E |S|2|E(8{2|E|S|2|E(8|2] & |8|2|c|8|S|E|8{2|€|8]|%2
' J
—{ Zero assembly line (nominal dimensions} I ‘ _]L
| I l [ ‘ i I l Zero gauge line and wear limit a0 ] I
Zero gauge line and wear limit for fixed type mounting m ;
for close sliding type mounting LN +98 i
- : B |-
+15 1‘-. i
- / B - }
- ”‘-T
i o&d
. . q < .
s el H sl g . 2 Ll
B [ Ll ' ) Tl +2
= = -
il NN 1 S LEN - 551/ < HE
+ =i ] ) 3 I~ [l —_ b 72 i .
= = - o w 1)
s el ARRNENCpL S il
-l"ﬁ e sl 5 m b 0 0 o 10 «© - = i v oT
o | g 'EBL = ! -t Si ﬂi -13* P&J =
1 5 <] Bl =iy o
b b — ﬁN ¥ rE E -4 [T i ::fn‘-
— | c £-31 }‘ o . e FE 9
1= o = — - S [t .. } - &N .
Bl = -g 1-40 40 w ~ « <
3 —| & -— v 48 f ] # - =
a) - . - n
aREze il Q@ - g*r i = S -+ S
B — - = ::I. —SB "
L 5 1 0 kn B
T H 9 i
{LG — -
Zero gauge line and wear limit for siiding type mounting—’ - L ]
[Xa]
o~

1}

For the cicse sliding mounting, the wear limit of GO gauges (of shaft) has been located at the naminal dimension, withous taking

the deviation/2 Into account.
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Annex J type straight-sided splines

1. Scope This Annex specifies the straight-sided splines (hereafter referred
to as "splines") to be worked in order to mount on or into spline shafts or holes
which were spéecified in the former Standard, B 1601-1976.

This Annex does not conform to the International Standard, therefore, in manu-
facture by a new design, apply the specification in-the text as far as possible.

2. Definitions The definitions of terms used in this Annex are as follows:

(1) nominal diameter = The nominal diameter is the nominal value indicating
the diameter of the spline and the reference dimensions of the minor diam-
eter. '

(2) major diameter The major diameter ié the diameter of a circle formed by
" the tip of the teeth in the shaft and the diameter of a circle formed by the
root of the grooves in the hole.

(3) minor diameter  The minor diameter is the diameter of a circle formed by
the root of the teeth in the shaft and the diameter of a circle formed by the
tip of the grooves in the hole.

3. Classification and type Splines are classified into 3 classes of 6, 8 and 10
grooves according to the number of grooves; and 2 types of type 1 for light series
and type 2 for medium series.

4. Shapes and dimensions  The shapes and dimemsions of the splines shall
conform to Annex Attached Tables 1 to 3.

5. Fit  The splines shall co_ncéntrically aligned with respect to the minor

diameter and the fit shall conform to Annex Attached Table 3.

6. Designation Splines shall be designated by discrimination of shaft or
hole, "J" which indicates an old model one, number of grooves, nominal diameter

and major diameter.

Examples: .Spline Shaft J-6x26x30
Spline Hole J-6x26x30
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Annex Attached Table 1. Reference dimensions
B
\ *
N\
5 \
D
\
Unit: mm
Type .Type 1 Type 2
Mol 6 10 6 8 10
ﬁ‘?.’,"ni."" g:!.\:r Width m Width g_",‘,,"',' Width m Widih m Width Major Width
d D B D B | D B D B D B D B
11 - — -—_ — — — 14 3 — - - -
13 — — — — — — 16 | 35| — -~ - —
16 | — - - - — — 20 | a — - - ~
18 - — — — — - 22 | 5 — — - -
21 — — — — — — 25 | s — — — -
23 26 6 - — — — 28 6 - — - -
26 | 30 6 — - — — 32 | 6 — — - -
28 | 32 7 — — — — 34 | 7 — — - —
32 36 | 8 36 6 — — 38 8 38 6 — -
36 40 8 40 7 — — 42 8 42 7 - -
42 46 10 46 8 — — 48 | 10 48 8 — —
46 50 12 50 9 - — 54 | 12 54 9 - —
s2 | 58 14 | s8 10 - — 60 | 14 60 10 — —
56 62 14 62 10 - — 65 | 14 65 10 — -
62 68 16 68 2 — — 72 16 72 12 — —
72 78 18 - — 78 12 82 | 18 — — 82 12
82 88 20 - — 88 12 92 | 20 — — 92 12
o2 | o8 22 | — - 98 | 1 | w02 | 22 — — | 102 }| 14
102 — - - - 108 | 16 — — - — 112 | 16
112 — — - - 120 | 18 - — — - 125 | 18
Remarks: Dimensions written boldly coincide with those specified in the

text, but the dimensional tolerances are different.

¥
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Annext Attached Table 2.. Dimensions in detail
Hole ‘ Shaft
R _
~LbY
3
Y
\
Unit: mm
Type 1 Type 2
Nominal | Nmber | BT | RNy | W g k ” o | G | Ve g k r
d grooves d D B min. max. | max. d D B min, | max. | max.
1 6 11 14 03 | 0.3 | 0.2
13 13 16 3.5
16 16 20 4
18 18 22 5
21 21 25
23 23 26 6 03 | 0.3 | 0.2 23 28 6
2 2% 30 26 32 0.4 [ 0.4 | 0.3
28 28 32 7 | 28 3 ' .7 '
32 32 . 36 8 0.3 32 38 8
36 36 | 40 36 42
42 az - 46 10 42 a3 | 10
6 6 . 50 12 46 54 | 12 05 | 05 | 05
52 52 | 58 14 0.4 | 0.4 | 04 52 60 | 14
56 56 - 62 | 56 65
62 62 | 68 16 | 62 72 | 16
72 72 78 18 P72 82 | 18
B2 | 82 88 20 82 92 | 20
92 92 98 | 22 02 102 | 22
32 8 2 0 36 6 | 04 | 0.4 | 03 32 38 6 0.4 | 0.4 | 0.3
36 36 | 40 7 ! 36 a2 7
22 2 ¢ 46 | 8 ; 42 8 | 8
46 46 50 9 05 '@ 0.5 | 05 6 54 9 05 | 0.5 | 0.5
52 52 58 10 52 60 10
56 56 | 62 : 56 | 65
62 | 62 68 12 62 72 12
72 10 72 78 05 ; 0.5 0.5 72 82 0.5 0.5 0.5
g2 82 88 ' 82 92
92 i 92 98 14 92 | 102 | 14
102 | 102 | 108 16 w2 | 1z | 16
112 ! 12 ¢ 120 18 ! nz | 125 | 18
Note * r may be replaced by chamfering.
Remarks: The sectional surface of shaft shall be parallel up to intersection

with the circular arc of minor diameter d.



18.

B 1601-1996

Annex Attached Table 3. Dimensional tolerances and fits

. Minor | Major .
Width B diam. | diam. Informative reference
When hub is When hub is d D Basis for selection of fit
not hardened | hardened
Close sliding —
Hole | o fixing D9 Fl10 H7 H11
Shaft | For close 19 d9 e8 all | For general applications. of long fit (where
sliding fitting length is not less than approxi-
mately twice the minor diameter).
Where precision fit is not required.
h8 €8 f7 For general applications,
For precision fit of lang fit {where fitting
length is not less than approximately
twice the minor diamster),
W or k7 £ 6 gg:::egremsmn fit is particularly
Forfixing n7 h7 is? all | For general applications.
- po h6 st For precision fit.
' 56 js6 k6
s6* Or u6** | js6* or k6** mb For firm fixing.
b mé né For applications in which no removing is
performed.
Notes * Applicable where the width is 6 mm or under.

** Applicable where the width is over 6 mm.

Remarks: The tolerances for width B and minor diameter d are dependent on
one another, therefore, the symbol for dimensions shall be selected
out of the group in the same line. For example, when f7 is chosen
for minor diameter, the correct symbol for w1dth of the hole which

is not hardened shall be h8.

381
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