JAPANESE AUTOMOBILE STANDARD

JASO E 101-85

Engine Valves for Automobiles

1. Scope

This Standard specifies engine valves for automobiles

thereinafter referred to as valves).

Remark: in this Standard, units and numerical values are

2. Purpose

This Standard aims to ensure the standardization of

valves, unification of quality standard and reduction

of cost,

based on 51 {International System of Unitsl, while
units and numerical values given In { ] are custam-
ary units system, and are specified values,

3. Nomenclatura

The nomenclature of valve parts shall be as shown in

Fig.1.
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MNo. | Momencalture Definition
T | Top The portion fram head to face
The portion connacting the top
and stem with each other.
i Strictly speaking, it consists of
@ | Fillet radius a sloped partion undar the tap,
roundad portion under the top
and joint.
The cylindrical portion including
3 | Srem the portion in sliding cantact with
the valve guide
Ao The portion in which the cotter is
4 | Groowe o be fitted. .
The portion betwesn the oroowe
& [ Stem en::l_ and Hip
; The face of top on the opposite
B | Head | sidé of starn
e | margin The portion intermadiate betweaan

the ia_ce and head
The conical face in contact with
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5. Maternals

5.1 Chemical Composition

The chemical composition of materials shall be as
shown in Table 1.

5.2 Mechanical Properties

The mechanical properties of materials shall be as
shown in Table 2.
Table 1
Chamical composition (%}

Symbol i 5 T Application
C Si Mn P 8 Cu Mi Cr Mo Co W Al Ti N Fa | Othir
0.40 | 3.00 | Max. | Max, | Max. ¥.60 |

SUH 1 ~ — - - i - — s ~ - — | Basa - L’:l':t’a
0.50 | 3.50 | 0.60 |0.030/0.030 9.50
0.35 | 1.80 | Maw. | Max. | Max. 10.00] 0.70

SUH 3 | === =|=|=]|=]- |Basa| — [Mniake
0.4E | 2,50 | 0.0 (0.030(0.030 12.00| 1.30 i
0.46 | 1,00 | Max. | Max. | Max. Max. | 7,50

SUH 11 | ~ | = s o o men || we | oamo | o s | as | e kit
0.55 | 2.00 | 0.80 |0.030/0.030 0.60 | 9.50 e
0.35 | 1.50 | Max. [ Max, | Max. 13.00(14.00] - 2.00

SUH 31 o | =~ =~ - = = - | - |Basel = E“ﬂ“"”*
0.45 | 2.50 | 0.60 [0.040'0.030 16.00/16.00 _ 3.00 s
0.48 | Max. | B.00 | Max. | Max. | Max. | 3.25 |20.00 ' 0.35 EET

SUH3s | ~ i A = = | = = | =] |Base| - |Exhaust
0.58 | 0.35 10.00/0,040 0.030 0.30 | 4.50 |22.00 0.50
0.48 | Max. | 5.00 | Max. 0.040 Max | 3.25 |20.00 0.35 [ Echa

SUH3E | ~ |~ | e ~ | = = | = = = | = | ~ |Basa| - chcnis
0.58 | 0.35 [10.000,040/0.020| 0.30 | 4.50 |22.00 | 0.50 ' MAve
0.15 | Max. | 1.00 | Max. | Max, | Max, [10.00(20.50 ' .15

SUH 37 —~ ~ | ol i = | s | = o e | Bamer] E*TEUSI
0.26 | 1.00 | 1.60 (0.040|0.020 0.20 (12,0022 50 0.20 Naive
0.25 | Max. | Max. | 0.18 | Max. | Max. [10.00{19.00 1.80 B

SUH 38 ~ — —~ ~ - — - - r — | Base | 0001~ Eldl'laust
0.35 | 1.00 | 1.20 | 0.25 |0.030 0.30 [12.00{21.00| 2.50 Qoig (Vove
Max. | Max, | Max, | Max. Max. | Max. | Min. |14.00 0.80 | 2.00 500 |Nb+Ta Exha B

NCF 751 % SR (R I e W= e cary NS W3 by T wm"“
0.10| 0.50 | 1.00 |0,030/0.015 0.50 70.00{17.00 1.50 | 2.60 5.00|1.20
0.04 | Max. | Max. | Max. | Max. | Max. 18.00| M. 1.00 | 1.80 Max.

MCFBO A | — Basa | -~ e o e Pl R . E:tlhaugt
0.10 | 1.00 | 1.00 Jo.030/0.018 0.20 21.00| 2.00 1.802.70 | 1.50 v

ik Z;CI Gﬁ.vd- M. B B Plax 2?_'.0 Max. i nne ‘Il.ﬂ _ N _ Max. | Max Filling for
3.0 | 2.0 |1.00 3.0 | 33.0] 1.0 14.0 30| o5 |Hemend

p— O;Q Ck:t Max. - - > Max 2&0 Ml o :iﬂ N B B il e Max Filling for
1.4 2.0 |1.00 3.0 [32.0] 1.0 6.0 30| op [fee

o 1,,'_2 D,'j Max, B B - vl ZE‘:G. [ET . T;D _ B B Ml Max. ! Filling for
1.7 | 2.0 |1.00 30 |330| 10 9.5 30| op [Mmee
1.6 0.9 | Max. l21.0) 24.0 | Max. 11.5 Max, | Max. |-

CoCr3z | ~ | ~ | i | g A S o I I R . Filling for
20 {1303 [24.0 32.0| 0.6 | 13.0 20| o5 [P

Remarks 1: SUH1, SUH3, SUH11, SUH31, SUH3E, SUH36, SUH3T and SWH38 shall confarm to JIS G 4311 [Heat-Fesisting

Stewl Bars), and NCF751 and NCFE0A to JIS G 4301 (Corrasion-Resisting and Heat-R

T S NERTIN N S NI [ g e SR R T R S

ABARSE AT T _ AL @ &

e g

esisting Superalloy Bars).




Table 2

Heat treptmant Mechanical propertas
I ¥ield  Tensile : : Chatpry 2
Symbioi Solution [Eloangatian |Feduction) . Brinall | Rockwel | Hoat treating
Anngaling !Hardl:n'ng Tomparing|  heat Agireg “mnﬂb E-ﬂ'el'hﬂltl of aren imract ""..“ hardneiss
| treatmant Ry | i % % Jem He | hardress| conditions
e gt | Hog-mom'] ’
e ] BEG a3z -
s ng:iﬂﬂ 1080 TOO--8ED and over nn:.l o 15 36 o 259 o Hardaring
.cnnling r&g Cuanching de?ﬂm aﬂ;’ﬁl iald owr Bngd aver | and owar Tempsing
s B | &8 | @az 20 .
— Isogl—m-sm ~1080 Joo--mo0) - and varans v 8 I o ovr 268 | Hardsning
il 7 ! L] -
eo0knd | cpaling E&"Emh“g ] anel ovar |and g | 317 TV and VEr| o uge |97 e Temparing
1000 | I i BEE 483 | =20
U 11 ’E'S.';:}m q_]:‘m B50--TED } H%m ““{’gﬂ?"" 16 26 'dﬂ?ﬂ B2 _ Hardaning
. il % = i H
cacling mlling [Quanching Ianl':! ?:'lmr snd over| 809 VOr|and over| o, [and auer Tamp=eing
] | 3ia 735 | | y
SUH 31 - - E B _ 'anduurnr MF'J'Emi | 30 a o 248 | Bolution heat
B 5
i Cosinchi and ouet | gad e | 3 Over|and ouver _:MM_ _lranmnnt
| 559 £a3 ;
1100 730780 B an2 aftar
SUH 3B - | - ~12300 Wﬁﬂm Mi:lagl.w = i - mlﬂgm e
{ Casmching A copling and v '"".:' o and ower and cuﬁr- - tresbrment
[ EG3 aa3 :
el |- | - | TRel PO mbemlmigel Bl ool ] T [
; l:umfng Al cooling and aves | and e |2 09T | _ andm- EraatrrmnT
| B BB 392 | 7AS
1060 TEO—B00 35 35 248 Ing adar
T T - | S oo B0 [ = |55 o
3 1 W
Qe Crang v cooiing e and and oear|and ower and oaar ‘treatment
S— e il (— .
4 480 EBa =
&l 38 = £ i l,‘fﬂrn ?. T80 and o r"TsST" 0 28 " 268 - ﬁ:‘.-r“
Cusnching Alir eankng anil: o {and over and .m and over antd g : wm
B30~ 060 X aiE | 4981
— _ 1135 |24 Hen Air cocting |and over |snd aver. _ _ |Adpane
N Ouenching b s 163| e and tvar - - freatrent
35 __mi-h':-ﬁurcmgardmw_rnndam
[ 1080 |s90~710% . | aTm. INGs | Aging after
NECF B0 = ~ 1100 | ; 181 e - - = — | soluhon heat
il cu:n:mhg-iﬁ Hrs Air eooing | g oo | 80 ovaT treatmant
Calr 1 = - = - - - = - - - - BO-—62 | -
CoaCr & = . - - & = = i = = - |#o~mn] =
CoCr 12 = = - - — | - - - = % - |46~B5] —
cocraz| - = - - L - | - - — o - | 38~a8 =
Remarks: 1: SUH1, SUH3, SUH11, SUH31, SUH35, SUH3EG, SUH37 and SUH3E shall conform to JIS G 4311 {Heat-Resisting

Steel Bars}, and NCF751 and NCFBOA to JIS G 4901 (Corrosion-Resisting and Heat-Resisting Superatloy Bars).
: The hardness of Colrl, CoCr6, CoCri2 and CoCriZ is the hardness after gas welding and iz applied as reference
walue.

6. Appearance, Surface Roughness and Tip Hardness 6.2 Surface Roughness

6.1 Appearance The roughness of finished surface of walve shall be
as specified in Table 3.
There shall not exist any flaws, burrs and other harm-

ful dafects on the valve,

Table 3
Finizhed surfaca Surface roughness Remarks
Face ; -
— = 3.25 {grinding finish) To be measured in the direction rectangular

ol to the grinding direction.

Tip 3.28 or 6.35 lgrinding fi ni_sh_'l- L

& 185 (12.651 For the locking type, externally lecked type.
chrhis 6.35 or 12,55 For the locking type, internally locked type.



6.3 Tip Hardness

The hardness of hardened tip shall be more than
HgCA8 or equivalent for SUH3, and H5C50 or equiva-
lent for SUH1 and SUH11. In case of the Vickers
hardness, it shall be more than H.,(10)484 or equiva-
lent for SUH3, and H., (101513 or equivalent for SUH1
and SUUH11.

7. Shape and Dimensions

7.1 Indication of Dimensions

The dimensions of valve shall be indicated as shown in
Fig. 2 or by the gauge diameter systern shown in Fig.
3.

7.2 Diameter and Tolerance of Stem

{1} The diameter of stem shall be, as a rule, as
specified in Table 4.

{2) The tolerance on the diameter (D) of stem
shall be, as a rule, as specified in Table 5.

Table 4
Unit: mem

!?.5 B |85 8 |85|1011 |12

45 5 E.Si B iﬁ.ﬁ 7

Table 6
Unit: mm
Diareter of stem Tolerance
8 and undar 0012
OverGto 10indl, EI.!.‘.W 3
Ower 10 to 12 incl. 0018

7.3 Tolerances

{1} Tolerances of Valve Parts
The tolerances of valve parts shown in Fig. 2
shall be as specified in Table 6.

{2) Ordinary Dimensional Tolerance for Valve
Parts
Unless otherwise specified, the dimensional
tolerance for valve parts shall be commaon grade
specified in JIS B 0405 (Permissible Machining
Devigtions in Dimensions without Tolerance
Indication) and extra grade specified in JIS B
0415 [Dimensional Tolerance for Steel Die
Forgings (Hammer and Press Forgingl] and
B 0416 [Dimensional Tolerance for Steel Die
Forgings (Upsetting)] .

Table 6

Unit: mm
Item Tolerance
.__.(_}Eal! length L, 05
Groove position Ly 0.4
Straight grinding length L, ; 20
Top thickness t, 05
Face height L 04 or 0.6
_ Margin thickness 1, 0.4 or 0.6
Top external diameter D, 0.2
Groowe diameter d, ?::::;:l g‘f
Groove width f ' 0z

Remarks 1: For tha top thickness, fage height and margin
thickness, any two of them, for example, top
thickness and face haight, top thickness and mar-
gin thicknets or face height and margin thick-
ness shall be specified.

2: The groove diameter shall include that of circular
groove.

3: The groove width shall exclude that of circular
groove and taper groave,

7.4 Shape Accuracy

The shape accuracy of valve parts shall be as specified

in Table 7.
Tahle 7
Item Shape accuracy
Face angle Tolerance for angle « 30°
Deviation of face 0,03 mm
Houndness of stem 0.01 mm
0.01 mm

jﬁightnm u[ﬂam____ﬂ_

_c-p-iﬁiiuﬁwuf stam | UE:&hum for stem dismatar
(:_l:-mxiali:t'.r of groove i D05 mm o
Rectangularity of tip W

0.015 rmm
Rectangularity of head 0.2 mm

Remark: The rotindness of stem indicates the value abtainad
in the case when 607V block was used,

8. Inspection

8.1 Matenal Inspection

The valve steel shall be inspected in accordance with
the test methods specified in JIS G 4311 (Heat-Resist-
ing Steel Bars] end JIS G 4901 (Corrosion-Resisting
and Heat-Resisting Superalioy Barsi, and shall conform
ta the requirements in 5.

Filling alloys shall, after filling, conform to the require-
ments in 5.2,

8.2 Appearance, Surface Roughness and Tip Hardness
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(2} Surface Roughness

(3)

The roughness of finished surface of valve shall
be based on JIS B 0601 (Definitions and
Designation of Surface Roughness). It shall be
inzpected by JIS B 0651 {Instruments for the
Mezsurement of Surface Roughness by the
Stylus Methodp or JIS B 0652 (I nstruments for
the Messurement of Surface Roughness by the
interferometric Method), and shall conform to
the requirements in 6,2,

Tip Hardness

The hardness of hardened tip shall be inspected
by JIS B 77256 (Vickers Hardness Testing Ma-
chines) or JIS B 7726 (Rockwell and Rockwell
Superficial Hardness Testing Machines) accord-
ing to the agreement between the parties con-
cearned, and shall conform to the requirements
in@.3.

8.3 inspection of Shape and Dimensions

The shape and dimensions shall be inspected by direct
measurement and limit gauge and in the following
steps (1) to (9), and shall conform to the requiremants

in?.
(1

{2)

(31

Face Angle

The anale @& made by the ides| shaft centre C-C
of valve shown in Figs, 2 and 3 and the gener-
ating line of conjcal face of valve shall be
measured.

Deviation of Face

With the valve supported on two 90° or 60° V
blocks (to be in point to point contact with the
object of measurement) nearly at both ends of
stem, a stopper shall be applied nearly at the
centre of tip and a dial gauge shall be applied
nearly at the centre of face width at right angle.
Then, the valve shall ba rotated to measure the
deviation of indicater on the dial gauge,
Roundness of Stem

With the valve supported horizontally on a 90°
or B0° W block (to be point to point contact
with the object of measurement], a stopper
shall be applied nearly at the centre of tip and
3 dial gauge shall be applied at right angle just
above the supporting position of YV block.
Then, the valve shall be rotated to measure the
deviation of indicator on the dial gauge. The
retindnee: chall Ba 3¢ a3 rule indicated By i

4

(5]

{6)

{7

(8)

{2l

Straightness of Stem

With the valve supported on two a0° or 60° V
blocks {to be point to point contact with the
object of measurement) nearly at both ends of
stem, a dial gauge shall be applied nearly at
the centre between the supporting points at
right angle to the stem. Then, the valve shall
be rotated to measure a half of deviation of
the indicator on the dial gaugs.

Cylindricality of Stem

The deviation in diameter of stem shall be
measurad.

Coaxiality of Groove

With the valve supported on two 90° or 60° v
blecks {to be point to point contact with the
object of measurement) nearly at both ends of
stem, & dial gauge shall be applied nearly at
the centre of groove at right angle to the stem,
Then, the valve shall be rotated to measure a
half of deviation of the indicator on the dial
gauge,

Rectangularity of Tip

With the valve supported on two 907 or 80° v
blocks (to be point to point contact with the
object of measurement) nearly et both ends
of stem, a stopper shall be applied nearly at
the centre of tip and a dial gauge shall be ap-
plied 10 the cireumference of tip in the axial
direction. Then, the wvalve shall be rotated to
measure a half of deviation of the indicator
an the dial gauge.

Rectangularity of Head

With the valve supported on two 90° or 60° V
blocks (to be in point to point contact with
the object of measurement) nearly at both ends
of stem, a stopper shall be applied nearly at the
centre of tip and a dial gauge shall be applied to
the circumference of head in the axial direc-
tion. Then, the valve shall be rotated to meas-
ure a half of deviation of the indicator on the
dial gauge.

Face Dimensions

As is shown in Figs. 2 and 3, B can be specified
and measured in place of £, In this case, {;
shall be calculated on the assumption that
ECosx=1t,.



