
BABV 

PENUTUP 

5.1 Kesimpulan 

Dari hasil penelitian ini dapat ditarik suatu kesimpulan bahwa: 

I .  Dari pengujian tarik dengan semakin lama waktu pengelasan pada proses spot 

welding maka dihasilkan kekuatan tarik yang semakin besar dan nilai 

optimum di dapat pada variasi waktu 14 detik dengan variasi yang terbaik 

juga didapat pada waktu pengelasan ini dalam kuat arus 8800 Ampere (A) dan 

ditunjukkan pada luasan daerah kekuatan tarik. Namun setelah waktu 

pengelasan ini tepatnya di I6 detik, gumpalan nugget tidak membesar lagi 

bahkan membuat pengumpulan/lekukan (indentation) dan distorsi/perubahan 

panas yang mempengaruhi tampilan dari sambungan tersebut Berdasarkan 

hasil pengujian tarik temyata kerusakan terjadi pada bagian perbatasan nugget 

dengan base metal. 

2 . D a r i  hasil penelitian ini didapatkan hasil pengelasan optimal khususnya baja 

SPCC sesuai JlS G-3141 untuk tebal plat I mm maka kombinasi arus yang 

terbaik adalah 8800 Ampere (A) dengan waktu pengelasan 14 (s), karena pada 

waktu ini mempunyai kekuatan tarik rata-rata 2,536 kN. Pada kombinasi ini 

kekuatan tarik sambungan las titik yang paling besar dan nilai kekerasannya 

juga relatif besar. 
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3. Kemudian bila dibandingkan dengan pengujian uji tarik menggunakan 

spesimen baja SPCC tanpa dilas maka gaya yang diperlukan sampai spesimen 

putus adalah 5,460 kN. Sedangkan tegangan yang diperlukan sampai 

spesimen putus adalah 273 N/mm2 lni membuktikan bahwa spesimen yang 

diuji sesuai dengan standar JIS G-3141 yaitu dengan tegangan tarik (Tensile 

Streingth)y minimal 270 N/mm' 

4 . D a ri  hasil uji kekerasan, pada daerah logam dasar (BM) nilai kekerasannya 

sama I 59 HV karena tidak terpengaruh panas Pada daerah terpengaruh panas 

(HAZ) nilai kekerasan tertinggi adalah 693 HV pada arus 8800 Ampere (A) 

dengan waktu las 16 (s), sedangkan pada daerah logam lasan (WM) ni\ai 

kekerasan yang tertinggi adalah 864 HV pada arus 8800 Ampere {A) dengan 

waktu las 16 (s) 

5.2 Saran 

Setelah pengolahan dan pembahasan hasil penelitian, maka penulis 

mencoba memberikan beberapa saran, diantaranya 

I. Perlu dilakukan penelitian lanjutan yang menganalisis kuat arus yang 

berbeda, karena pada perbedaan variasi kuat arus berpengaruh terhadap hasi 1 

kekuatan lasan 

2. Perlu dilakukan penelitian lanjutan terhadap tebal plat, yang mana banyak 

industri yang menggunakan plat yang berbeda-beda sesuai penggunaannya. 
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JIS G3141 

Tensile strength, elongation and non-aging property 

Symbol of' Tensile strength Elongtion % Tensile test 

quality Nan 

- Dier  
. 

cording toroid tiel 

Jo.25 or over 025or over to 0.40 or over to 0.60 or over to Lor over to L.6 or over to [25or over 

ad eel 0.40 d eel 0.60 ad eel. L.0 d easel. 1.6 d eel 2.S 

SOC (270 in) (32 mis) (34 min) (36 min) (37 mis) (38 min) (39 min) No. S in rolling 

sPCD 270 mi 4 mi 36 main 38 min 39 min 4 min 4l in 

SPCE [270 min 36 min 3$ min o min 4l vi 42ii 4.3 main 

JIS G3141 

Hardness 

cmper gmade Symbol of temper Hardness 

HRB HV 

1/8 hard 8 50 to 71 95 to 130 

1/4 hard 4 65 to 80 115 to 150 

1/2 hard 2 74 to 89 135 to 185 

hard I 8Smin 170min 

J1S G3141 

Chemical composition, % 

Symbol of grade C Mn p S 

SPCC 0.12max 0.50 max 0.040max 0.045 max 

SPCD 0.I0max 0.45 max 0.03S max 0.035 max 

0.08 max 0.40 max 0.030 max 0.030 max 
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II}, Designation: A 370 -97a 

Standard Test Methods and Definitions for 

Mechanical Testing of Steel Products 1 

Thi tdd is iseed oder the fixed designation A 370 the number ironcditely following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A nonber in parentheses iodvotes the year of lad re«approval. A 

pe rsonipt  polo  (e) indices a editorial change since the last revision or reagpproval 

standard ha bee approved for sue by agencies of the Depue ht of Defee 

Al Boo.kt of AST4 Sadaneds, Vol 01.02. 

hat Bolt of AST4 Salad, Vol 0L.05. 
Anal Bolt of AST4 Seeded, Vol 01.03. 
"Auel Book of ASTM Salads, Vol 03.0L. 

elongation determined in inch-pound gage lengths of 2 or 8 in. 
may be reported in SI unit gage lengths of 50 or 200 mm, 
respectively, as applicable. Conversely, when this document is 
referenced in an inch-pound product specification, the yield 
and tensile values may be determined in SI units then con 
verted into inch-pound units. The elongation determined in SI 
unit gage lengths of 50 or 200 mm may be reported in 
inch-pound gage lengths of 2 or 8 in, respectively, as appli 
cable 

L.6 Attention is directed to Practices A 880 and E 1595 
when there may be a need for information on criteria for 
evaluation of testing laboratories. 

l.7 This standard does not purport to address all of the 
safety concerns, if any, associated with its use. It is the 
responsibility of the user of this standard to establish appro 

priate safety and health practices and determine the applica 
bility of regulatory limitations prior to use. 

2. Referenced Documents 

2.1 4ST4 Standards: 
A 703/A 703M Specification for Steel Castings, General 

Requirements, for Pressure-Containing Parts 

A T8I/A 781M Specification for Castings, Steel and Alloy, 
Common Requirements, for General Industrial Use' 

A 833 Practice for Indentation Hardness of Metallic Mate 
rials by Comparison Hardness Testers 

A 880 Practice for Criteria for Use in Evaluation of Testing 
Laboratories and Organizations for Examination and In 

spection of Steel, Stainless Steel, and Related Alloys° 
E4 Practices for Force Verification of Testing Machines° 
E6 Terminology Relating to Methods of Mechanical Test 

ing" 
E8 Test Methods for Tension Testing of Metallic Materials" 
E8M Test Methods for Tension Testing of Metallic Mate 

rials [Metric]° 
EI0 Test Method for Brinell Hardness of Metallic Materi 

als° 
E I 8  Test Methods for Rockwell Hardness and Rockwell 

Superficial Hardness of Metallic Materials 

Scope 

.I These test methods cover procedures and definitions 
the mechanical testing of wrought and cast steel products. 

various mechanical tests herein described are used to 
properties required in the product specifications. 
in testing methods are to be avoided and standard 

of testing are to be followed to obtain reproducible 
comparable results. In those cases where the testing 
irements for certain products are unique or at variance with 

general procedures, the product specification testing 
shall control. 

2 The following mechanical tests are described: 
Sections 

5 1013 
14 
15 

16 
17 
,. 

19 to 28 
29 

• Annexes covering details peculiar to certain products 
appended to these test methods as follows: 

net 

f 

2 
3 

Wier Product 4 
of Notched-Br trnpet Te.ting 5 

Percentage Elongation of fRound Specimens to 6 
for Flat Specimens 

Mu Wre Stred T 
of et bet 8 

tor Telling S6 Reinforcing Bers 9 

for Use and Control ot eat-Cycle Sirulotion 10 

4 The values stated in inch-pound units are to be regarded 
standard. 

.5 When this document is referenced in a metric product 
ication, the yield and tensile values may be determined in 
-pound (ksi) units then converted into SI (MPa) units. The 

These test methods ad definitions are under the jurisdiction of ASTM 
L Al on Steel, Seioles Steel d Related Alloys sod we the direct 

loeibliry of Sabeocscitee AOL.I on Mechanical d Cherical Testing and 
Method of Seel Product d Processes 
edition approved le t ad Mach 10, 1997, Published November 

• Originally published A4 370-$3T Lt previous edition A 370--96. 
For ASME Boiler ad Pressure eel Code applicatioos see related Specif 

SA-370 i Section D of that Codie 
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FIG. f The Relation of Test Coupons and Test Specimens to 
Rolling Direction or Extension (Applicable to General Wrought 

Products) 
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DIMENSIONS 

Standard Specimens 

E 

Subsize Specimen 

Plate-Type, 
1h-in. Wide 

Sheet-Type, 
%in. Wide 

in. Wide 

length (Notes 1 and 2) 
(Notes 3, 5, and 6) 

(Note7) 
sot flet, min (Note 4) 

length, min (Notes 2 and 8) 
of reduced section, min 

of grip section, min (Note 9) 
of grip section, approximate 
4, 10, and 11) 

in. mnm in. mm 

8.00 ± 0.01 200 ± 0.25 2.000 ± 0.005 50.0 ± 0.10 
1 % + %  40+ 3 0.500 ± 0.010 12.5±0.25 

% - 6 

thickness of material 

% 13 % 13 
18 450 8 200 
9 225 2% 60 
3 75 2 50 
2 50 %% 20 

n. 

1.000 ± 0.003 
0.250 ± 0.002 

% 
4 

1% 
1% 

% 

25.0 ± 0.08 
6.25 ± 0.05 

6 

100 
32 
32 
10 

For the 14-in. (40-mm) wide specimen, punch marks for measuring elongation after fracture shall be made on the flat or on the edge of the 
and within the reduced section. Either a set of nine or more punch marks I in. (25 mm) apart, or one or more pairs of punch marks 8 in. (200 

may be used. 
For the -in. (2.5-mm) wide specimen, gage marks for measuring the elongation after fracture shall be made on the /-inch (12.5-mm) face 
edge of the specimen and within the reduced section. Either a set of three or more marks I.0 in. (25 mm) apart or one or more pairs of marks 
mm) apart may be used. 

For the three sizes of specimens, the ends of the reduced section shall not differ in width by more than 0.004, 0.002 or 0.00I in. (0.10, 0.05 
m), respectively. Also, there may be a gradual decrease in width from the ends to the center, but the width at either end shall not be more than 
0.005 in., or 0.003 in. (0.40, 0.10 or 0.08 mm), respectively, larger than the width at the center. 

For each specimen type, the radii of all fillets shall be equal to each other with a tolerance of 0.05 in. (L.25 mm), and the centers of curvature 
fillets at a particular end shall be located across from each other (on a line perpendicular to the centerline) within a tolerance of 0.10 in. (2.5 

For each of the three sizes of specimens, narrower widths ( W and C) may be used when necessary. In such cases the width of the reduced 
ould be as large as the width of the material being tested permits; however, unless stated specifically, the requirements for elongation in a product 
ion shall not apply when these narrower specimens are used. If the width of the material is less than W, the sides may be parallel throughout 

of the specimen. 
The specimen may be modified by making the sides parallel throughout the length of the specimen, the width and tolerances being the same 

pecified above. When necessary a narrower specimen may be used, in which case the width should be as great as the width of the material being 
its. If the width is 1h in. (38 mm) or less, the sides may be parallel throughout the length of the specimen. 

The dimension T is the thickness of the test specimen as provided for in the applicable material specifications. Minimum nominal thickness 
(40-mm) wide specimens shall be / in. (5 mm), except as permitted by the product specification. Maximum nominal thickness of -in. 

) and %-in. (6-mm) wide specimens shall be %in. (I9 mm) and in. (6 mm), respectively. 
To aid in obtaining axial loading during testing of %-in. (6-mm) wide specimens, the over-all length should be as the material will permit. 

It is desirable, if possible, to make the length of the grip section large enough to allow the specimen to extend into the grips a distance equal 
or more of the length of the grips. If the thickness of -in. (I3-mm) wide specimens is over % in. (0 mm), longer grips and correspondingly 

p sections of the specimen may be necessary to prevent failure in the grip section. 
0For standard sheet-type specimens and subsize specimens the ends of the specimen shall be symmetrical with the center line of the reduced 
ithin 0.01 and 0.005 in. (0.25 and 0.13 mm), respectively. However, for steel if the ends of the -in. (12.5-mm) wide specimen are symmetrical 
Sin. (L.0 mm) a specimen may be considered satisfactory for all but referee testing. 
I-For standard plate-type specimens the ends of the specimen shall be symmetrical with the center line of the reduced section within 0.25 in, 
) except for referee testing in which case the ends of the specimen shall be symmetrical with the center line of the reduced section within 0.10 
m). 

FIG. 3 Rectangular Tension Test Specimens 
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COLD ROLLED 

STEEL SHEET 

J F E  

JFE Steel Corporation 
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COLO ROLLED STEEL SHEET 

Product Standards, Characteristics and Application 
JFE Steel is producing wide range of products which have excellent characteristics based on the 
public standards like Japanese Industrial Standard(JIS) to original JFE standard, at the East Japan 
Works (Chiba and Keihin plants) and the West Japan Works (Fukuyama and Kurashiki plants). 

Public Standard Products 
c 
9 
� 
0 

- u 

2 

o 
0 

" a 

due to wider workable ranges from commercial to 
deep drawing qualities. 

Best suited for rolling stock bodies or constructions 
due to supenor atmosphenic corrosion resistance. 

Mainly used for automobiles due to high strength and 
improved formability 

Specifying cold rolled steel products for automobile 
use (General use to high strength steel) automobile use 

C s  ifc ation  

Superior atmospheric corrosion 
resisting rolled steels 

Cold rolled high strength steel 

sheets with improved formability 
for automobile structure use 

Cold-reduced carbon steel sheets 

and strip 

G 3135 

G3141 

G 3125 

A 2001 

JFE Steel is producing products based on following public standards. 

Japanese Industrial Standard (IS) 

Clar »ifie tio n  

The Japan lron and Steel Federation Standard (IFS) 
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