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1. Scope of Application

This standard specifies the sicel cross-recessed head machine screw and washer assembly for general
use. The cross-recessed head machine screw and washer assembly (hereinafter referred to as the
"asscmbled machine screw™) is so threaded by rolling that the washer can not slip out after the washer is
assembled on the blank of the cross-recessed head machine screw (hcreinafter referred o as the
"machine screw proper™).

Remark: Machine screws having a hexagon hcad shali be specified in KES E-A004 (Hexagon Head

Bolt), KES E-A007 (Hexagon Flanged Bolt) and KES E-A030 (Bolt and Washer Assembly).

[

Purpose

This standard aims at standardizing the assembled machine screw and securing the proper qualily,

3. Tyi:»e and Type Number

3.1 Type: The types of the assembled machine screw shall be 13 1ypes as shown in Table 1.

3.2 Structure of type number: The structure of lype number of the assembled .machine screw shall
conform to Fig. 1.

Fig. 1

Type number Base type number

Derivative 1ype . Brief number
number

). Additional number

3.3 Base type number; The base Lype number of the assembled machine screw, consisiing of 5 English
and numeral figurcs, shall be used when the standard surface treatment will be applied to the
assembled machine screw. The base type number shall conform 10 Table 1.

3.4 Derivative type number: The derivative lype number of the assembled machine screw, consisting
of 5 English and numeral figures, shall be used when the surface treaiment except for the standard
surface (reatment will be applied 1o the assembled machine screw. The derivative type number
shall consist of the brief number and the additional number,

3.4.1 Bricf number: The brief number is the shonening of the base number 10 3 figures. The
combination with the base type number is shown in Table 1.

3.42 Additional number: The additional number consists of 2 figures and represents the surface
treatment except for the standard surface treatment. The combination of the additional
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number and various surface Lrealments shall conform 10 KES A-A006 (Structure and
Application of Standard Parts Number).

Table [
The number in paranthese shows the brief number.
Mauterial Strength Shape Shape Combination of Washcr® Type Auached Pagc. Shape
Division of 1lcad ol Gnd Toothed |Wave | Main | Number | Table
Carbon 4.8 Countersunk | Unpointed o 208314 1 10 -~ ~ -
stee! head end (OML) =
Owval Unpoainted o . 908324 2 13
countersunk | and (9Mh1) P N
hcad ;
' Round head | Unpointed 0 508332 3 16
L Erm——
end (OMN) ==
Rotnd head | Unpointed o o | $08136 4 19
end {9MP) ="
Round head | Unpointed o o | 908337 5 )
end (9MR) @ —=
Truss head  { Unpointcd o 508344 6 5
o=
end ©MS) -
Flanged pan | Unpoimed ) o {0830 7 28
ee=
head end (OMA) N—
Oval Cone point o 5083749 g 3l
countersunk ' (OMT) _@_@_;3_
head
b Round head { Cone point o 908382 9 34
(OMU) "@_GE'
Round head | Cone poim o o] 908386 10 a7
i &5=-
(9%
Round head { Cone point la] o | 908387 1 0
OMW) L
Flanged pan | Tapered o | %70 12 43
L4
head point (OCA) @_E'\\.J}
E.R Flat head Tapered Q 907614 13 =6
=
point {9LL) @ L e

- *Toothed = Toothed washer
Wave = Wave spring washer
Plain = Plain washer
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::\ 4. Mechanical Properties and Test Method
4.1 Machine screw proper: The mechanical propertics and the test method of the machine screw proper
shall conform to Table 2.
Tablc 2
Irem Test Method for Strength Division 4.8 8.8 - | Test Methed
Wedee iensile kg f/mm min. |40 (392} | 80 (785} KES C-C001
Tensite strength *2 {N/n=?
strength  *1 |Even iensile max. |55 {539} 100 {981} KES C-C001
strength
Yield point or proof stress  *3 koglfaw min. | 32 {314} 64 {628) KES C-C0!I
{N/ew
Stress ralio *4 — 0.91 0.91 KES C-C001
Proof load stress Stress  *5 | kglfor — 129.1 {285} | 58.2 {571) | KES C-C0O!
{N/ar)
Brinell HB min. il6 — KES C-C001
hardness max. 229 — KES C-C001
= Core HRB min. 62 — KES C-C001
) Herd- | hard- Rockwell max, | 88 — KES C-C00!
ness ness hardness HRC min. — 21 KES C-C001
max, — 32 KES C-C001
.| Surface hardness *6 HV — — 320 KES C-C001
Elongation afier rupture o min. 14 12 KES C-C001
Impact energy kgfom min. — 3.1 KES C-CO01
B (7) (304)
Head percussion strength —_— No cracks shall occur KES C-C001
at the joint of the
head and the body.
Decarbonization | Height of non-decarbonized | min. - Hi KES C-C001
of Ihreaded porion E .
portion  *§ Depth of feritic max. _ 0.015 KES C-C00I
decarbonized layer G mm

*1 The rupture of a product shall occur in the threaded portion or in the body, and shall not cecur at
the joint of the head and the body.

*2 The shape of rupture shall be of aor b in Fig. 1.
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3 When Uic yicld point of a threaded fasiener is clear and accurate, the value may be adopied. If the
yield point is not clearly given, the proof stress corresponding to 0.2% permanent set shall be

adopted.

*4 Ratio of the proof load siress and the minimum yield point (or the minimum proof stress).
*5 The permanent set o the proof load stress shali be 12.5p m or less.

*6 "Except for doubts, the surface hardness may be measured by convening into HR 30-N according

to SAE F 417.

*7 In casc of complete screw thread, crack may occur al the first thread ridge of head side as far as

no cracks occur at the joint of Lthe head and the shank.

*& Sce Fig. 2. Heat trestment in the carburizing atmosphere shall nol be performed since it causes

the lag ruplure,

Fig. 2 Decarbonization of threaded porniion

Pamially

decarborsized layer Temitie docarhonized Jayer

rd
EIN G

Al

[itch line
— I

. Daie metal
(nan-decarbonized portion)

Hi: Height of the thread in the maximum

body of the external thread.

[As for H1 and E (minimum), refer o
Table 3.}

Table 3 Values of Fi and E {minimum)

(Unit: mm)
Pitch of Thread ] 1.25
Hi 0.613 0.767
E minimum | Strength division 8.8 0.307 0.384

4.2 Washer: The mechanical properties and the test method of washer shall conform 1o Table 4.
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Kind of Washer

Mechanical Propenies

and Applicable Siandard of Test Method

Wave spring washer MES GC102A
Toothed washer KES E-C004
Plain washer KES E-C008

. Malerial

5.1 Machine screw proper: The malerials of the m

achine screw proper shall conform to Table 5.

Table 5
Strength Material Material standard
Division
SWCHS 1o 17R
4T SWCHS (o0 20A *KS D 3657
SWCH10t0 20K (Carbon Steel Wires for Cold
8T SWCH38 (0 45K

Heading and Cold Forging)

*JIS G 3339

5.2 Washer: The materials of the washer shall conform 10 Table 6,

Table 6
Kind mMaterial Material Standard
Plain washer SPCC "I KS D 3512
(Cold Rolled Carbon Steel Sheets and Strip)
Wave spring SWRH 624 "2KS D 3559
washer or 72A (High Carbon Sicel Wire Rods)
. S50CM 10 KS D 3311
Toothed washer S70CM (Cold Rolled Special Stcel Strip)
*3KS D 3751
SK5 (Carbon Tool Sieels)
*1IISG 3141 =2 JIS G 3506 *3 JIS G 4401

6. Shapes and Dimensions

6.1 Shapes and dimensions of cross recess: The sh

(Cross-Recessess [or Screws).

*1JIS B 1012

Full document details: KIA KES E-A019 O
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However, the length M of the cross recess and the gauge sinking depth Q shall conlorm 1o Attached
Tables 1 to 13.

6.2 Washer: The shapes and dimensions of the washer, unless they arc specified in the Atached
Tables, shall conform Lo MES GCI02A (Wave Spring Washer), KES E-C004 (Toothcd Washer)
and KES E-C008 (Plain Washer). ,

6.3 Shapes and dimensions excepl for cross recess and washer: The shapes and dimensions except for

the cross reeess and the washer of the assembled machine screw shalk conlorm o Atlached Tables
110 13.

7. Surface Treatment
The surface treatment of the assembled machine screw consists of Lhe standard surface treatment
(hercinafter referred o as the "standard treatment”) and the derivalive surface treatment (hercinafter
referred 1o as the "derivative treatment") and shall conform 1o the following.
Remark: The plated assembled machine screw shall be trealed with the process to remove brittlement
belore applying chromate finishing according to Table 7. The procedure of the treatment 1o
remove brittlement shall confonm 10 KES C-FC02 (Plating).

Table 7
Kind of Assembled Washer i Treaimenl to Remove Brittlement
Toolhed washer ' Necessary
Wave spring washcer Necessary
Plain washer + wave spring washer Necessary
Plain washer Unneccessary

7.1 Standard treatment: The standard (reaiment is applied (o the assembled machine screw according
to the base type number. The standard treatment shall conform to Table 8.

Table §
Standard Treaiment Part Number Applicable Slandard
MFZnT1 -C 9 figures part number KES C-F002
908324 661

1.2 Derivative treatment:  The derivative treatment is applied 10 the assembled machine screw
according o the derivative type number. The derivative treaument shalt conform to KES A-AQ06.

8. Quality Rank
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ﬁh The c‘lua]ily rank of the machine screw shall conform to Table 9.
Table 9
Inspection Ttem ‘ Quality Rank |
Tensile strength
Hardness
Yield point or proof stress
Mechanical Proof load stress
propertics Wedge tensile sirength A
' Head percussion sirength
Decarbonization of threaded portion
Shapes and ' Radius under head ¢ A
dimensions
9. Thread
The machine screw shall be the metric coarse screw thread specified in =1 KS B 0201 (Merric Coarse
Screw Threads), and its accuracy shall be 6 g of the metric coarse screw thread specified in *2 KS B

:i}

0211 (Limits of Sizes ©  Tolerances {or Mectric Coarse Screw Threads).
1 IISB 0205 *2 JIS _ 0209

10. External Appearance

10.1 Machine screw proper: As for the external appearance of the machine screw proper, there shall

be no crack, remarkable flaw, burr, etc. The surface roughness except for the end shall conform
to 6.3a specified in KES C-A013 (Surface Roughness).
10.2 Washer: The external appearance of the washer shall be smooth. There shall be no crack, flaw

harmful to use, rough surface, rust, eic., and there shall also be no sharp edge on the outer
circumference.

11. Inspection

The inspection of the assembied machine screw sh
10.

all conform 1o the requirements mentioned in 4 10

12, Presentation of Test and Inspection Resulis

The test and inspection results of the assembled machine screw shall be presented 1o the Inspection
Department of KIA according 1o KES C-C001 {(Mechanical Propenies of Bolts and Screws).

13. Alteration of Specification

The specifications of the assembled machine screw may be aliered only afier the revision of Lhe
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drawings or this standard. This standard is revised following Lthe specified proceedings and according
10 the KES Proposal Systcm.

14. Designation of Part

The designation of the cross-recessed head machine screw and washer assembly shall be SCREW
AND WASHER.

15. Strucfure of Part Number

The structure of the parl number of the assembled machine screw shall conform to the following
- examples, ' '

Remark: The details of the struciure and the application of the part number shall conform 10 KES A-
AQDCG.

Example 1. In the casc of standard Lreaiment (MFZnT1 -C)
508324 6 16

L Length number (Length: 16 mm)

MNominal diameler number number

Size

(Nominal diameter: 6 mm)

Base,type number

Example 2. Only the chromate finishing is changed in contrast with (he standard treatment.
008324 6 16 G

Sulfix (Shows green chromale trealment)
No change

Example 3. In the casc of derivative treatment (The plating specification is changed.)
OMM 24 06 16

Length number (Number change) ——
Size
Nomingal diameter number number

(Nominal diameter: 6 mm)

Additonal number (MFZnsFT1)

Briel number
(Corresponding Lo the base Lype number 908324)
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16. Reporlt of Effectlive Date
No items to be reported.

17. Quoted Standards

SAE ] 417 (Hardness Tests and Hardness Number Conversions)
JIS B 0205 {Metric Coarse Screw Threads)
JIS B 0209 (Limils of Sizes and Tolerances for Metric Coarse Screw Threads)
JIS G 3141 {Cold Rolled Carbon Steel Sheets and Strip)
HS G 3311 (Cold Rolled Special Steet Strip)
IS G 3506 (High Carbon Sigel Wire Rods)
IS G 3539 {Carbon Sicel Wires for Cold Heading and Cold Forging)
JIS G 4401 {Carbon Tool Steels)
KES A-AQ06 (Structure and Application of Standard Pans Number)
KES C-AQ13 (Surflace Roughness)
KES C-C001 (Mechanical Properies of Bolis and Screws)
KES C-FO02 (Plaiing)
KES E-A0C4 (Hexagon Head Bolr)
KES E-AQ07 (Hexagon Flanged Bolt)
™ KES E-A030  (Bolt and Washer Asscmbly)
- KES E-C005 (Wave Spring Washer)
KES E-COM (Toolhcd Washer)

KES E-CO008 (Plain Washer)
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Altached Table 1. Shapes and Dimensions of Assembled Machine Screws
908314 (SML)

M 5 |Q|
ndL s

Winl' bt /-—-
papt - -
\" A “ ,
[RH
| b
I
Eceentricity Eccentricity  Inclination of
of cress recess -of head bearing surface

i

Toothed washer

_.l]-
Dz |42 |
1

*1 Head height H shall be measured from the intersection of the extended line of the outside diameter
of the threaded portion and the flat face or its extension.
*2 Q shows the gauge sinking depth of the cross recess.

*3 Since the screws of which the length nember columns are filled with the weights have been
actually used, thesc sizes shall be recommended.

When the mark E is entered in the length column, the serews shali be used after consultation

with the supplier.

Nominal 008314 5 6

Diameler

Number OML 0s 06

Nominal diameter  d 5 6

Pitch 0.8 1

Cross recess number 2 3
Basic dimension 10 12

D1 Tolerance 0 0

-0.6 -0.7
C approximarely 03 04
M max. 5.0 6.6
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(Continued)
Basic dimension 2.8 3.4
H *1 | Tolcrance 0 0
-03 0.4
Q *2 Max. 2937 3.26
Min, 2,38 2.70
r max. approximalely 0.5 0.6
m Max. 1.0 1.2
n approximately 1
S 20 25
E max. 0.35 04
F max, 0.25 0.3
G max. 2°
Basic dimension 10 12
D2 Tolerance +0
-0.5
Tooth- d» Max. 473 372
ed Min., 448 5.32
washer t Max, 0.533
Min. 0.465
No. of reeth 12
Length number l Unit: g =3
10 10 —
12 12
16 16
20 20 43
25 25
30 30
35 35
40 40
To 10 0
Talerance -0.8
of ! Over 1010 20 0
Over 2010 40 -1
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Remarks | As a nule, the diameter di of the unthreaded porion shalt be approximately equivalent to
the pitch diameler of the thread. In this case, di shall be more than the minimum value
ol the pitch diameter of (he thread.
2. "X" is the length of the incomplele thread and shall be approximalely 2 idges. When
the thread is cut to the underhead (S + 3P > ), (he incomplele thread may remain under

head.
3. Tolerances of the (hread length S shall be + 3P. However, P shall be the pitch of the
thread. 0

da

Unlcss (he shapes and dimensions and the properties of the asscmbled washers are
specificd, they shall be according 1o KES E-C004.
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Attached Table 2. Shapes and Dimensions of Assembled Machine Screws
908324 (9MM)

Eccentricily Eccentricity  Inclination of
of crass recess of head bearing surface

E F

-

v W 4b
Toothed washer
;: ey

a2

/, 1

*3 shows the gauge sinking depth of the cross TeCCSS,
(=] o p

*

L
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Head height H shall be measured from the intersection of the extended line of the outside
diameter of the threaded ponion and the Mat face or its extension.

Since the screws of which the length number columns are filled with the weights have been
acmally used, these sizes shall be recommended.

When the mark E is entered in the Iength column, the screws shall be used after
consultation with the supplier.
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Nominal 008324 5 6
Diameler
Number 9MM 05 06
Nominal diameter d 5 6
Pitch 0.8 1
Cross recess number 2 3
i Basic dimension 10 12
Di Toicrance 0 0
. -0.6 -0.7
C approximalely 0.3 0.4
K approximalely 1.2 1.4
M max. 52 6.8
Basic dimcnsion 4 48
H+K*1| Tolerunce 0 0
-0.5 -0.6
Q *2 Max, 313 346
Min. 2.58 29
m 31 38
n approximalely 1
T max., 1.2 14
S 20 25
E max. 0.35 0.4
F max. 0.25 0.3
G max, 2°
Basic dimension  ~ 10 { 12
D2 Tolerance +0
-0.5
Tooth- dz Max. 4,73 5.72
ed Min. 4.48 5.32
washer t Max. 0.535
. Min. 0.465
' No. of teeth 12
Length number l Unit: g *3
10 10 20 —
12 12 3.9
16 16 46
20 20 5.2
25 25
30 30
35 35
40 40
To 10 0
Tolecrance -0.8
of ! Over 1010 20 0
QOver 20 to 40 -1
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