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ABSTRACT

"THE EFFECT OF VARIATION OF TEMPERATURE AND HEAT
TREATMENT TIME ON THE 1100 ALUMUNIUM STRUCTURE USING
VEGETABLE OIL COOLING MEDIA"

By:

Deny Nur Setiawan

NIT. 30418031

Aluminium 1100 is used as a material for various aircraft parts due to its
high strength and weight ratio. This improvement in the quality of the aluminium
alloy 1100 can be achieved by heat treatment. To improve the quality of aluminium
1100, a heat treatment process is carried out, in which there is a heat treatment
process to produce 1100 aluminium which is desired as material for making fuel
tank, cowlings and oil tanks on aircraft. There is a heat treatment process to obtain
the desired product for aircraft fuel tank, cowlings, and oil tank applications. The
process consists of, solution treatment, quenching and natural aging.

The specimens were heat treated with temperatures of 100°C, 200°C &
300°C and holding time of 30 minutes, 50 minutes, and 100 minutes. Then the
quenching process was carried out using vegetable oil media. The purpose of this
study was to compare the mechanical properties of the specimen before being
treated with aging and after being treated with aging. This test uses the vickers
hardness test, and microstructure photos.

The results of this study indicate that the heat treatment and quenching of
Aluminum 1100, the highest hardness value is obtained at a temperature of 200°C
with a holding time of 100 minutes of 44,80 HV.

Key words: aluminum, hardness, aging



ABSTRAK

“PENGARUH VARIASI SUHU DAN WAKTU HEAT TREATMENT
TERHADAP STRUKTUR ALUMUNIUM 1100 DENGAN MEDIA
PENDINGIN MINYAK NABATI”

Oleh:

Deny Nur Setiawan

NIT. 30418031

Aluminium 1100 digunakan sebagai bahan pembuatan berbagai bagian
pesawat karena ratio strength dan weight yang tinggi. Peningkatan kualitas paduan
aluminium 1100 ini dapat dicapai dengan perlakuan panas (heat treatment). Untuk
meningkatkan kualitas aluminium 1100 tersebut dilakukan proses heat treatment,
dimana terdapat proses perlakuan panas untuk menghasilkan aluminium 1100 yang
diinginkan untuk bahan pembuatan fuel tank, cowlings, dan oil tank pada pesawat
terbang. Terdapat proses perlakuan panas untuk mendapat produk yang diinginkan
untuk aplikasi fuel tank, cowlings, dan oil tank pesawat. Proses terdiri dari, solution
treatment, quenching dan natural aging.

Benda uji diberi perlakuan panas dengan suhu 100°C, 200°C & 300°C dan
waktu tahan 30 menit, 50 menit, dan 100 menit. Kemudian dilakukan proses
quenching dengan media minyak nabati. Tujuan penelitian ini adalah
membandingkan sifat mekanik benda uji sebelum diberi perlakuan aging dan
sesudah diberi perlakuan aging. Pengujian ini menggunakan pengujian kekerasan
vickers, dan foto struktur mikro.

Hasil penelitian ini menunjukkan bahwa heat treatment dan quenching
pada aluminium 1100, diperoleh nilai kekerasan tertinggi pada suhu 200°C dengan
waktu tahan 100 menit sebesar 44,80 HV.

Kata kunci : aluminium, hardness, aging
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DAFTAR LAMPIRAN

Lampiran 1. Standard ASTM E1384 - 11

Designation: E384 - 11%1

Standard Test Method for

Knoop and Vickers Hardness of Materials’

This standard is issued under the fixed designation E334; the number i i g the desi, ion indi

the year of

original sloption or, in the case of revision, the year of last revision. A number in palenllleses indicates dw year of last reapproval. A
superscript epsilon (£) indicates an editorial change since the last revision or reapproval.

This !

| has been app { for use by ag

of the Deg

of Defense.

&' NOTE—Scctions 8.3 and Al.1.4 were editorially corrected in March 2012,

1. Scope*

1.1 This test method covers determination of the Knoop and
Vickers hardness of materials, the verification of Knoop and
Vickers hardness testing machines, and the calibration of
standardized Knoop and Vickers test blocks.

1.2 This test method covers Knoop and Vickers hardness
tests made utilizing test forces in micro (9.807 x 107 to 9.807
N ) (1to 1000 gf ) and macro (>9.807 to 1176.80 N) ( >1kg
to 120 kgf ) ranges.

Nore 1—Previous versions of this standard limited test forces to 9.807
N (1 kgf).

1.3 This test method includes all of the requirements to
perform macro Vickers hardness tests as previously defined in
Test Method E92, Standard Test Method for Vickers Hardness
Testing.

1.4 This test method includes an analysis of the possible
sources of errors that can occur during Knoop and Vickers
testing and how these factors affect the accuracy, repeatability,
and reproducibility of test results.

Note 2—While Committee E04 is primarily concerned with metals, the
test procedures described are applicable to other materials.

1.5 Units—When Knoop and Vickers hardness tests were
developed, the force levels were specified in units of grams-
force (gf) and kilograms-force (kgf). This standard specifies
the units of force and length in the International System of
Units (SI); that is, force in Newtons (N) and length in mm or
pm. However, because of the historical precedent and contin-
uved common usage, force values in gf and kgf units are
provided for information and much of the discussion in this
standard as well as the method of reporting the test results
refers to these units.

! This test method is under the jurisdiction of ASTM Commitiee Ed4 on
Metallography and is the direct responsibility of Subcommittee E04.05 on Micro-
indentation Hardness Testing. With this revision the test method was expanded to
include the requirements previously defined in E28.92, Standard Test Method for
Vickers Hardness Testing of Metallic Material that was under the jurisdiction of
E28.06

Current edition approved Aug. 1, 2011. Published August 2011, Originally
approved in 1969, Last previous edition approved in 2010 as E384 - 10 <. DOL:
10, 1520/E0384-11ED1.

*A Summary of Changes section appears at the end of this standard
Copyright © ASTM Internatianal, 100 Barr Harbor Drive, PO Bax G700, West Conshohocken, PA 19428-2959. United States

1.6 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 1o use.

2. Referenced Documents

2.1 ASTM Standards:*

C1326 Test Method for Knoop Indentation Hardness of
Advanced Ceramics

C1327 Test Method for Vickers Indentation Hardness ol’
Advanced Ceramics

E3 Guide for Preparation of Metallographic Specimens

E7 Terminology Relating to Metallography

E29 Practice for Using Significant Digits in Test Data to
Determine Conformance with Specifications

E74 Practice of Calibration of Force-Measuring Instruments
for Verifying the Force Indication of Testing Machines

E92 Test Method for Vickers Hardness of Metallic Materla]s
(Withdrawn 2010)°

E122 Practice for Calculating Sample Size to Estimate, With
Specified Precision, the Average for a Characteristic of :i
Lot or Process

E140 Hardness Conversion Tables for Metals Relatlonsi’up
Among Brinell Hardness, Vickers Hardness, Rockwell
Hardness, Superficial Hardness, Knoop Hardness. «mdF
Scleroscope Hardness

E175 Terminology of Microscopy

E177 Practice for Use of the Terms Precision and Bias m
ASTM Test Methods o

EG91 Practice for Conducting an Interlaboratory Study to
Determine the Precision of a Test Method

E766 Practice for Calibrating the Magnification of a Sc.m-
ning Electron Microscope

d
2 For referenced ASTM standards, visit the ASTM website, www.astm.org, of
contact ASTM Customer Service at service @astm.org. For Annual Book afASM
Standards velume information, refer to the standard’s Document Summary page Dl
the ASTM website.
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TABLE 1 Standard Hardness Scales and Test Forces
Approximate  Approximate

"g‘:‘ m T‘*s(‘,:‘)"‘” Testforce  Testforce

(kgf) (gf

HV 0.001 HK 0.001 0.009807 0.001 1

HV 0.01 HK 0.01 0.09807 0.01 10

HV 0015  HK 0015 0.1471 0.015 15

HV 0.02 HK 0.02 0.1961 0.02 20

HV 0.025  HK 0.025 0.2451 0.025 25

HV 0.05 HK 0.05 0.4903 0.05 50

HV 0.1 HK 0.1 0.9807 0.1 100

HV 0.2 HK 0.2 1.961 02 200

HV 0.3 HK 0.3 2942 03 300

HV 0.5 HK 0.5 4.903 05 500

HV 1 HK 1 9.807 1 1000

HV 2 HK 2 19.61 2 2000

HV 3 29.41 3

HV 5 49.03 5

HV 10 98.07 10

HV 20 196.1 20

HV 30 294 1 30

HV 50 4903 50

HV 100 980.7 100

HV 120 177 120

4 The user should consult with the manufacturer before applying macroindentation
test forces (over 1 kgf) for Knoop hardness testing. The diamond may not be large
enough to produce the larger indentation sizes (see Note 4).
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