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SPARK TEST METHOD FOR STEELS

1. Scope
This standard covers the method of spark test (hereinafter referred to ag the
"test") with grinder for steel ingots, steel billets, steel materials, and other
steel products (hereinafter referred to as "test specimens").

2. Objective
The aim of this test is to estimate the steel class of test specimens or determine
the presence of different steels in test specimens.

3. Definitions

For the purpose of this standard, the following definitions apply:

(1) Estimation of steel class
To test a test specimen of unknown steel class and estimate its steel class.

{2) Discrimination of different steels
To examine test specimens suspected of including a different steel and
determine inclusion of a different steel or ascertain no intermixture of
different steels.

4. Forms and Designations of Sparks
Forms and designations of sparks shall be as shown in Fig. 1.

Test specimen

i Angle of Carrier line Burst
standard sanple carrier line

Grinder

Root Center Tip
of spark of spark of spark
]

Fig. 1 Form and Designation of Spark
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5. Equipment

5.1 ‘I‘est' Equipment
In order to ensure consistency in test conditions, care shall be taken to use
always identical equipment.

5.2 Grinder .
Either an electric motor- or pneumatic air-driven, and either fixed or portable
type grinder may be used. It shall be capable of producing sufficient sparks
for observation and be such that grinding and observation are carried out safely.

5.3 Grinding Wheel
A grinding wheel witha grain size of 36 or 46 and bonding of Por Q or so, specified
in JIS'R 6210 (Vitrified Grinding Wheels), shall be used. Further, a peripheral
speed of 20 m/s or over shall be reached, as a rule.

5.4 Auxiliary Equipment
If it is necessary to prevent the effect of draft, to avoid direct sunlight,
or to regulate the surrounding light, black curtains, screens, or a portable
dark cabinet should preferably be used.

6. Standard Samples :

(1) It is recommended to prepare several steel bars or the like of kinown chemical
composition as standard samples.

{2) The determination of the chemical composition of standard samples shall be
in accordance with chemical analysis methods specified in the Japanese
Industrial Standards. .

{(3) The standard samples shall be capable of producing the representative sparks
of their steel classes, and shall be free fromdecarburized layers, carburized
layers, nitrided layers, affected zones by acetylene cutting, scales, and
the like.

(4) The standard samples shall desirably have undergone the same manufacturing
processes as test specimens.
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7. Test Method

7.1 General Rules for Test

(1) The test shall always be carried out under identical conditions and with
identical equipment.

(2) In general, the test shall be carried cut in a suitably darkened room. Where
the test is carried out in the open air or in a light place, the brightness
of the background shall be regulated so as not to interfere with the color
of spark or its brightness, shading the spark from direct sunlight by use
of auxiliary equipment.

(3) Incarrying out the test, the effect of draft shall be avoided. In particular,
sparks shall not be projected against draft.

{4} The test specimen shall be ground on the portion fromwhich sparks representing
the chemical compositionof itsbage steel are produced. The surface of steel,
if it is a decarburized layer, carburized layer, nitrided layer, or affected
zone by acetylene cutting, or has scales, gshall be avoided as it gives off
sparks differing from those of the base steel.

{S) The test specimen shall be preassed against the grinding wheel, or vice versa,
at as much a uniform pressure as possible. The pressure shall be adjusted
so that approximately 0.2% C steel generates a spark approximately 500 mm
long, as a rule. :

(6) Sparks shall be cast horizontally or in an obliquely upward direction. They
shall be observed from the rear'” or sideways'?.

Note: (1)

Sparks are thrown in the direction away from the observer so that the obgerver
sees them from behind the carrier lines.
Note: (2)

The cobserver gees the carrier lines from the side.

(7) In the observation of sparks, the characteristics of carrier lines and bursts, -
as ghown below, shall be observed carefully over each part of the root, center
and tip of the spark.

(a) Carrier lines (color, brightness, length, thickness, and number)
(b) Bursts (shape, size, number, and dusts)
(c) Resistance

7.2 Testing for Estimating Steel Classes
(1) Ssteel classes shall be estimated by testing in accordance with Section 7.1,
"General Rules for Test." The characteristics of carrier lines and bursts
shall be observed and the carbon content and kinds and quantities of alloying
elements shall be surmise complying with Section 8, "Criteria for Estimation
of Steel Classes."

(2) It is recommended to follow the procedures shown in Section 8.2 in estimating
steel classes.
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(3)After rough estimation of the steel class adhering to the above procedures,
the results of the estimation shall be corrected by comparing the spark with
that of the standard sample of the estimated steel class.

7.3 Discrimination Test of Different Steels

{1) Carry out the test on the standard sample corresponding to the test spécimens
and verify the spark. : '

{2) Carry out the test in accordance with Section 7.1, "General Rules for Test”
on all test specimens. Obsgerve sparks complying with Section 8, "Criteria
for Estimation of Steel Classes." Then, follow the procedures below.

{a) If no dissimilarity with the standard sample is detected regarding all
observation items, the test specimens shall be assumed to be free of
intermixture of different steels.

(b) If any cbvious dissimilarities with the standard sample are detected
régarding one or more observation items, the steel that presents those
dissimilarities shall be assumed to be a different steel.

{c}In case of doubt about similarity regarding an cbservation item, a

digcriminating test or other test shall be additionally conducted for
verification.

8. Criteria for Estimation of Steel Classes

8.1 Method for Estimating Steel Classes
Steel classes shall be estimated by making comparison with the standard sample,

consulting the characteristics and example sketches of sparks shown below.
{1) Spark characteristics of carbon steels

Spark characteristics of carbon steels are shown in Table 1 and Figs. 2 and
3. .

(Z)Example sketthes of carbon steel sparks

Examples of carbon steel sparks are sketched in Attached Figs. i-1 through

1-8°", Purthermore, sparks of rimmed steels are sketched in Attached Figs.
1-9 and 1-10. .

Noﬁe: {3) :
Example sketches of sparks are those of killed steel, unless otherwise noted.
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Tables 1 Bpark Characteristica of Carbon Stsals
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Fig. 2 Spark-Characteristic Curves of Carbon Steel
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(Approx. 0.05% C)

__<
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Spikes
(Under 0.05% C)

|
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(3) Spark characteristics of alloying elements

4.
{4) Example sketches of sparks of alloy steels

through 2-30.

3~forked burst
(Approx. 0.1% C)

e

Star burst
(Approx. 0.15% C)

%

Multiple-forked
burst in 3 steps
{Approx. 0.4% C)

Fig. 3 Spark Characteristics of Carbon Steels (Carbon Bursts)
Spark characteristics of alloying elements are shown in Table 2 and Fig.

Example sketches of sparks of alloy steels are shown in Attached Figs. 2-1
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Tabla 2 Effects of Alloying Blements on Spark charactaristics
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Fig. 4 Spark Characteristics of Alloying Elements

8.2 Steel Class Estimation Procedures )

{1) Spark test procedures for estimating steel classes are shown in Tables 3-1
and 3-2.

{2) First of all, make a general classification into the group of carbon and
low-alloy steels and that of high-alloy steels by the presence or absence
of carbon bursts (the first classification in Table 3-1 and the first
classification in Table 3-2),

{3) For Carbon and Low-Alloy Steels

(a) First, estimate the carbon content in percent according to the amount of
carbon bursts. Roughly classify into groups of 0.25% or under, over 0.25%

to 0.5% incl. and over 0.5% carbon contentg {(the second classification in
Table 3-1}.
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{b) If the carbon content is 0.5% or under, the steel may contain Ni, Cr, Si,
Mn, and Mo. If the carbon content is over 0.5%, the steel may contain W
and V in addition to the aforementioned elements. Therefore, examine the
presence or absence of these alloying elements, and estimate whether it
is a carbon steel or low-alloy steel (the third classification in Table
3-1).

{c) If the steel is a low-alloy steel, estimate the steel class by observing
spark characteristics and identifying the kinds and quantities of alloying
elements.

(4) For High-Alloy Steels

Classify steels into stainless, heat-resisting, high-speed tool, and alloy

tool steels according mainly te the color of carrier lines (the second and

third classifications in Table 3-2). As these high-alloy steels containNi,

Cr, Mo, W, V, Co, and the like, estimate the steel classes by observing spark

characteristics and identifying the kinds and quantities of alloying

elements.
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9. Steel Classes Difficult or Impossible to Discriminate by Spark Test
It is very diffieult or impossible to determine the classes of some steels, as
their sparks are extremely similar to each other. 1In such a case, it is
recommended to use a chemical analysis method or other test method in addition
to the spark test.

10. safety
Adhere to provisions in the Industrial Safety and Health Law and the Ordinance
on Labor Safety and Hygiene, which govern grinders and use of them.
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Attached Fig. 1 Example Sketches of Sparks of Carbon Steels

Attached Fig. 1-1

Approx. 0.05%
C steel 0. 05 [ L) 0.28

1. The spark is mostly composed of carrier lines only,
which appear thick.
2. Some Z2-forked bursts are observable.

Attached Fig. 1-2

Approx. 0.1%
C steel 0.09 l 0.25 | 815

1. Three-~ or 4-forked bursts are observable.
2. Carrier lines are conspicucus on the whole.

i

Attached Fig. 1-3

Approx. 0.2%
C steel 0.2 [ 07 | 0.8

1. Three-forked bursts in 2 steps are observable.
2. Carrier lines are conspicuous on the whole.

" — - — —— —— — —— - - - N "
e e e e e e T Gatablished 1 Revissd
ar firg, or re T i riate, .
.mnetaﬁ'eig tiia sum;:l %m"}m m'?{:nge%ry due 10 the termination of l?\%n:vpnrk concerned or {ke MaV 2001
i Y.

igion of current version s stapdard,

b mndnri“,nlﬂt.{l‘éwgiﬂ I'anrmm.i lated thereto are owned and under sole control of T Motor!
.;ﬁ:: t?nrzmlm;msmn not ﬂinélosedn in ggoﬁ not in part 1@ any thind p:%y without prior written wma%oz?'l‘oyou
[ - .
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Attached Fig. 1 Continued

Attached Fig. 1-4

C Si Mn
Approx, 0.3%
C steel 0.32 | 0.24 | 0.74

1. Relatively large multiple-forked bursts in 2 steps are observed.
2. Small bursts are observed at the root.

Attached Fig.

Approx. 0.4%
€ steel o4 | oz | 070

1. Moltiple-forked bursts in 3 steps or more are observed.
Large and complicated forms of bursts are generated.
?. Carrier lines look thin.

Attached Fig. 1-6

S Mn
Approx. 0.5%

C steel 651 | 026 | 0.75

1. Bursts ére very large and accompany dust.
2. Carrier lines look thin, but large in number.

NOT - The t k - . .
o recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this Established/ 1 Revised:
o’l‘he Tecipient h:ll dmrﬂ b)sm"mddmg or r"Tn or return to Toyota Mn&! Corporation if n&mpnﬂm the d men!s

ned necossa to tion of the
i ol l.vtg:gmuﬂhrsswa) meer ¥ e termination May2001

1sion of
!s slanda tion related thereto are owned by nder sole contre! of T
r%hey shall not dmciwe'riah whale nor in part to any third pany wnr.ﬁout prior written mment. o nyota
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Attached Fig. 1 Continued

Attached Fig. 1-7

Approx. 0.6 to
0.8% C steel 0.74 | 0.24 | 0.33

1. Many small and complicated bursts occur.
2. Carrier lines are short and reddish.

Attached Fig. 1-8

S Mo

Approx. 0.9 to
1.2% C steel Le3 ! 0.2 | o3

1. Bursts are very small in size but extremely

large in number.
2. Carrier lines are short and more reddish.

Attached Fig. 1-9

w.\-\__‘; - - e

Rimmed

steel (1) | 0. ;ﬁ; 0.37

1. Each carrier line has spiky bursts at several places.
Bursts in 2 steps are also observed at the tip of spark..
2. Carrier lines are uniform in brightness.

NO’EFS- The recipi f this standard | undertal d b be receipt of thi . . .
NOTES, t Iml::ndtu rd:sh: ] shal : ke‘thc foll;wmg u;inﬁ er:;.;a ity r:bhga:nns upon t - d!ptn this Established/ 1 Revised:
i &1
mnlt:mﬂn o;_elc:‘:l:.lglsnsl: =z . Egeymg > nr mmum mrya{lon'g ta the mrrm??nr:lgg Lfﬁamnﬂ%nmguur &e May 2001
¥ 101 O] *
I;Eted\mml inlo; go !ated thereto are owned by and under sole control of Toy LhM
glorpmanmm hgir,‘sha le nor in part ta any third party without prior wntten consent of Toyota
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Attached Fig. 1 Continued

Attached Fig. 1-10

Rimmed

steel (2 Under
(2) J o o 1) o4

1. In each carrier line, bursts are produced at several places.
{Many bursts are cobserved, compared with killed steel
containing an equal amount of carbon.)

2. Carrier lines are uniform in brightness.

3. The extreme end of the spark bursts in feathery sparklers.

sIFndard. ) Lo .

recipient shail di hreddi turn to Toyota Cos tion if, te. the d ts
'w’.%“mmg;?:.’ ggg‘mm‘ i) b on sgﬁ;%";‘. o e Sem B, T2 Magor Corporation if agproprigte the documents May.2001
%Y 1REON £t YErson ol B an. .
«[his stand ndt.ﬁs, i ti latedl thereto are ow miler gole cont: f T ot
o, 1y chal) s be e ol o P oy TS B B, Ao of ooty Masor

Corporgtion. hole nor in part to any third party withont prior wr

NOTES: The recipient of this standard shal} undertake the following confidentiality obligations upon the receipt of this Established/ 1 Revised:

| Mosor Comaration
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Attached Fig. 2 Example Sketches of Sparks of Alloy Steels

“Attached Fig. 2-1

2 | o 0.74 L@

1. Bursts near the root are somewhat neat.
2. Below is a comparison with approx. 0.2% C steel
in ¢haracteristics near the root.

Approx. (3.2% C steel SCr 420

—~ =<

N

s’ﬁw ard, - R . .

> t chall dis h ng or fire. or return to Toyota Motor Corparation if appropriate, the ments
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Attached Fig. 2 Continued

Attached Fig. 2-2

SCr 4

1. Bursts near the root are somewhat neat.

Attached Fig. 2-3

c S Mn Cr Mo
SCM 420

o420 026 0.7 |.L0& | 017

1. In addition to the characteristics of approx. 0.2% C steel,
spearheads are observed, which are the characteristics of Mo.

Attached Fig. 2-4

SCM 40

040 [ 028 | 077 | Lod | 028

In addition to the characteristics of approx. 0.4% C steel,
spearheads, which are the characteristics of Mo, are observed.

However; the characteristics of Mo are somewhat obscure being
affected by the carbon bursts,

NOI"ES‘;“ The recipient of thig standant shall undertake the following confidentizlity obligations upon the receipt of this
s .

n re due to
igion of curvent vep%ion o(‘ih?ﬂ sde.a':d 7o Jonger necessary fu
10|
1]

# Thir siandarg) and tl V' i lated thereto are owned by and under sole control of T tor]
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May.2001
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Attached Fig. 2 Continued

- Attached Fig. 2-5

c Si Mn HNi Cr

SNC 413
0.16 0.26 | .56 | 204 | 0.37

1. Flashes with blobs, the characteristics of Ni, are cbserved
over the root and center.

2. Carrier lines look relatively ‘reddish on the whole.

Attached Fig. 2-6

SNC&n
0.3 0.29 0.4 | za 0. 66

1. The spark looks reddish on the whole. Carrier lines are not so long.
2. It is somewhat difficult to distinguish flashes with blobs,
" which is the characteristics of Ni.

Attached Fig! 2-7

c B Mn Ni Cr Mo

SNCM 420

0.1 | 0.2 | 0.5 | LT | 052 | 0

1. Characteristic flashes with blobs are observed cver
the root and center.

2. Below is a comparison of flashes with blobs over the root and center.
Other steels containing Ni SNCM 420
—— - P .

3. Carrier lines are slightly dark at the root.
Noticeable spearheads caused by Mo are present.

NO‘I‘F.'& The recipient of this standard shall undertake the following confidentiatity obligations upon the receipt of this|
-’f‘lhe recipient hall (hsm shreddmg or l'u-e, or return to 'l'uyoln Muﬂ Comporation if a?lempnguz ihe documents|
T DECESEAry Wor

Established/ 1 Revised:
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E:rpm n”i’hey bﬁlm 3‘1‘»13 nor in part 1o any third p‘:}n‘-ty without prior written oonsem. oyola
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Attached Fig. 2

Continued

Attached Fig. 2-8

Si | Ma ] N | c | Me
SNCM 447

Q.48 0,33 0.90 Les | ol 0.16

1. Bursts are small. Carrier lines look reddish on the whole.
2.

Flashes with blobs, the characteristics of Ni, are observed.
However, the characteristics of Mo are not distinct.

Attached Fig. 2-9

C Si Mn Cr Mo Al
SACM 645

044 | o4t | o5t | Las | a8 | nez

1. Few and small bursts are generated.
2. Spearheads, the characteristics of Mo, are distinct.

Attached Fig. 2-10

3.5% C S Mn Ni
Ni steel| o012 | 0.3:1

0.86 | 3.66

1. Reddish and thick carrier lines are observed.

N The recipi f thi 0 i fali igati P P - : .
s,ig.l}:ﬁd: . recipient of this standard shall undertake the following confidentiality nbhgn-uona uport the receipt of this Established/ 1 Revised:
«The recpient shall disen; shredding or fire. or return 1o Toyota Motor Corpotation i aﬁmpngw. the dommel“:
w"i‘;i:)'::eofn lhx:‘mnda_ !"; en gey a'ae "o longer necessary due to the termination of work concerned or the May 2001

Nt version af this sapdard, .
+This standard a st technwal 3 L ekated thes re gwned by and under sole conirol of T¢ otor|
w ti‘gnr‘;m ug‘}'u shaﬁ not be iacl:«ed] omia:: '-?gnrl: nor in pamanny third payrt; without prior w?inen mmenwtog?']bo{yom

010} .
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Attached Fiqg.

2 Continued

Attached Fig. 2-11

) S Ma
, SUP6
.63 ) 157 | 085
I. Extreme ends of the carrier lines become somewhat thick.

2. The spark is yellow on the whole,

3. White beads, the characteristics of Si,
are produced, although they are unclear,

4. Fine bursts are generated.

Attached Fig. 2-12

Cr

SUre
o.5%

LR} 0N LY

1. The spark is scmewhat bright on the whole.
2. Bursts are hrisk and sharp in shape.

3. Star-shaped bursts are cbserved.

4. Bursts look uniform in size.

Attached Fig. 2-13

suy2

0.17

Numerous and brisk carbon bursts are produced.
Carrier lines appear thin.

approx. 0.9% C steel.

ton of L i
BB g
Mo‘gl’-r&z moralion.

{NOTES: The recim n — ———— " — — v e - N -
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May.2001
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Bursts accompany dust in the range from the center to the end.
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Attached Fig. 2 Continued

Attached Fig. 2-14

sui3
0.97 1 0.52 | L7 | 1Loa

1. Carbon bursts are smaller than those of SUJ 2.
2. The spark is more reddish in coler and abundant in dust than that of SUJ 2.

Attached Fig. 2-15

SK32

1. No carbeon burst is produced.
2. Carrier lines are thin and dark red in color.
3. Spearheads with white feathers are observed.

Attached Fig. 2-16

SKS53
09 | o3 .99 | 859 | 0.5

1. More split flowers are produced than with SKS 2.
With regard to other characteristics, SKS 2 and SKS 3 are the same.

Tecip: F rd I rece . - .
"lf ]'he ient of this standard rhall undertake Lhe following confidentiality obligations upon the receipt of this Established/ 1 Revised:
'he re(:rpwnl hail fhsm rhredding or ﬁ or return o Toyota Mm Corporation if appropriate, the documents|
contained in this stand: byr'en they nm nnger necessary due termination of work concerned or the| May 2001

wion of, t n
:s'sa.an mmn veﬁa‘ n%nm 1y ormmun related thereto are owned by and under sole control of T"’Y'-“f.IM

ho r&]mm They shall not be disclosed 1n whoale nor in part 1o any third pm:l.y wrihout prior written consent o

2y / 26



CONFIDENTIAL DO NOT REPRODUCE

& | TOYOTA ENGINEERING STANDARD

TSG2902G

NOTES:
standard,

Attached Fig.

2 Continued

Attached Fig. 2-17

SK54

0.47 { 0.26 0.47 0.68 | 0.7%

1. Compared with SKS 2 and SKS 3, SKS 4 presents somewhat fewer
split flowers and thicker carrier lines.

Attached Fig. 2~18

SK5 43
; Loz | 0.1 ] 013 | 005 | 015

1. The spark of SK5 43 resembles to that of SK 3, but is brighter.
Numerous and large sparklers are generated. Small flowers with
dust are also present.

Attached Fig. 2-19

;;*:#:::;:7'_T__________n__ - [
e T T
A

k|
+

< 5 Mo Cr w Mo v Co
SKH2Z

0.77 | 0.2 | 0.3 | 408 | IT.60

0.5 0.8 | 025

1. The spark consists only of intermittent wavy
carrier lines and is short.

2. Split flowers with droplets in their extreme ends are observed.

3. The spark is dark red on the whole. No carbon burst is observed.

conta
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Attached Figq. 2 Continued

Attached Fig. 2-20

"_ﬁ;iz—. =T .
———-z.:__ —..,;____‘ \ -
“--._,‘.“_ == -.:\____‘Q -
.
“~

c £ Mn Cr w Mo Co
SKH3
o8 | 03 | 029 | 410 |1m00 | 0.7 | 005 | 4s2
1. Intermittent and wavy carrier lines are produced,
which are somewhat fewer and shorter than those of SKH 2.
2.

Some split flowers and droplets are observed,
but are slightly smaller than those of SKH 2,

3. The spark is dark red in color on the whole.
No carbon burst is observed.

Attached Fig. 2-21

C Si Ma Cr w Mo v

Co
SKH4A

0.74 6.23 0.23 410 §17.25 | 0,56 L3 9,15

. No split flower or droplet is chserved.

Intermittent and wavy carrier lines are somewhat shorter
than those of SKH 3.

-The spark is dark red in color on the whole.
No carkon burst is cobserved.

Attached Fig. 2-22

&“H\\‘\::f§< & ——
NS
5 Mn Cr w Mo v

SKHY

0.85 1 020 | 0.30 [ 410 | 606 | 490 | LI

1. Flowers are produced at the tip.
Blobs are chserved at the extreme end.
2. No droplet is observed.

3. The spark is dark red. Intermittent and wavy carrier lines
are somewhal thicker and brighter than those of SKH 2,

NOTES: The reci
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Attached Fig. 2 Continued

Attached Fig. 2-23 __ﬁ;,—_:-—_f'——-
gl ‘_“t.:\:_-s__ﬁ—-,--_..s_,____
""I._-‘.._.--q
C | s Mo} o€ | Mo | W
SKD§

0.32 L2 0,40 485 L4 0.30

1. Carrier lines are broken into long segments
and are somewhat thick.

2. Carrier lines bulge and flower at the extreme ends.

Attached Fig. 2-24

c | s Mn Cr Mo v
SKD 11

Lés | 0.2 | o412 |60} 080 | .25

1. Carrier lines are thin and short.
2. Numerous small chrysanthemum flower shapes are observed.

Attached Fig, 2-25

0.3 Ly 0,38 0.41 | 10.64 | 0.22

1. No carbon burst is present.

2. Carrier lines are dark red and short.
Intermittent carrier lines ‘are also included.

o 3. White blcbs are seen at the center and tip.

N()Tm The recipient of this standard shall undertake the following confidentiality obligations upon the remrpl of this|
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Attached Fig. 2 Continued

Attached Fig. 2-26

SUH 1

0.4 L75 | 0.53 | 13.85 | 15.10 | 233

1. No carbon burst is present.
2. Carrier lines are dark red and short.
Intermittent carrier lines are also included.

Attached Fig. 2-27

SUS 410
012 | 1225

1. Multiple-forked bursts are observed
in the center—to-tip range and are thick at ends.
2. Among stainless steels, carrier lines are thick,
long, and large in number.

Attached Fig. 2-28

SUS 430
0.06 | 16.00

1. Carrier lines extend about half as long as those of SUS 410.
2. Three-forked bursts are observed somewhat ahead of the center.

NU;‘I‘i £S: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this
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Attached Fig. 2 Continued

Attached Fig. 2-29

C Ni Cr

SUS 304 B
. 0.07 7| 8.66 | 12,12

Attached Fig. 2-30

c -Gr Ni Mo

SUs 8
0.7 | 17.28 | 12226 | 2.32

but few spikes are observed.

’

1. The spark consists mostly of carrier lines.
A few spikes are observed in the center-to-tip range.
2. Dark red intermittent carrier lines and wavy carrier
lines are observed occasionally near the root.

1. The spark is very similar to that of SUS 304,

ng)’I' rd The recipient of this standard shall undertake the following confdentiality obligations upon the recsipt af this
standard,
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