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YARI KATI DOKUM

Reoloji: Malzemenin akis1 ve buna miiteakip gerc¢eklesen plastik deformasyonu inceleyen malzeme biliminin bir dali

|

y N
50 /YN Culrne Vnbdanman %4150 Katilasma

a) |-

APPARENT YIELD STHRESS, kPa
L

Sekil 1. Yar1 kat
kar

) katilasmadaki

A A BRIV I N Y JOI-IJLDL

Flemings, M. C. (1991). Behavior of metal alloys in the semisolid
state. Metallurgical Transactions 4,22(5), 957-981. doi:10.1007/bf02661090
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YARI KATI DOKUM
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RHEOCASTING/Karistirrmli Dokiim
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Sekil 5. Kismi kat1 harcin gazla uyarilmis karistirma ve basingli dokiim 6rnegi

Semi-solid Die Casting using the Gas Induced Semi-Solid (GISS) Technique. (n.d.).
Retrieved November 02, 2017, from http://rdo.psu.ac.th/en/news/2014Features-21.php
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ALUMINYUM ALASIMLARI ‘)

Tablo 2. D6vme Aliiminyum alagimlarinin mukavemet araligi
Tablo 1. D6vme Aliiminyum alagimlarinin siniflandirtlmasi

Tensile
. - Aluminum Type of
Alloy system Aluminum scries Assaciabinn alloy Stieagtheaing strength range
series compaositi method MPa ksi
Werkshardenable allhablo 3. 7075 Alasimlarinin standart kimyasal kompozisyormraratgt
Ly Al Cald work 20,175 10-25
Pure Al o
e : : . Other Elements , 2545
AlNin Alloy Slicon lon  Copper Vange-  Magne-  ovovim Zne  Tianum  Venadim Aluminum
ALSi nese  sm Each  Towl 5575
A'-N‘g I Sy 1 3110
e s 040 050 1220 030 2129 006028 5161 025 .. 088* 015 remainder 2040
B 4o Al-Si Cold work 105-350 15-50
Precipitation-hardenable alloys (some heat
treat)
Al-Cu Zexx Sxex Al-Mg Cold work 140280 2040
Al-Cue-Mg 2uxx (1-2.5% Mg)
Al-Cu-Li 2uxx Sxxx Al-Mg-Mn Cold work 280380 40-55
Al-Mg-Si ey (3-6% Mg}
Al-Zn Ty . i . o2 s 2
Al-Zn-Mg-Cu Toxx Mg-Cu Heat trea 520620 75-90
Al-Li-Cu-Mg Sy XY - u-Mg cat e J80— O—s L

Standard specification for aluminum Badcalomiiuh 2818y AG b4 raeta is| etée (@981 hoPkil Adatphisds PArkA@ET S Mdceitesnédiomakting and Materials.
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KULLANIM ALANLARI ‘)
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T. (2015, August 06). Turkish Defence Industry 2015 - Tiirk Savunma
Sanayi - Yerli Silahlarin Miizikle Essiz Uyumu. Retrieved November
03, 2017, from https://www.youtube.com/watch?v=38Lx3RMun1U
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ARASTIRMANIN AMACI ‘)

En 1deal yar1 kat1 dokiim ve 1s1l islem parametrelerinin belirlenmesi

Basarili tane inceltme yapilmis globiiler tane yapisi
olusturma

. — Yiiksek Mukavemetli
Asgari miktarda gdzenekli yap1 olusturma (homojen 7075 Alasimi
dagilmis)

Oldukca ince ve homojen dagilmis ¢okeltiler elde etme
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Prooess UTS (MPa) Elongation (%)
temp. (C) temp. (C) fraction (%) ‘As-cast After T6 "As-cast  After T6
- Coventionsl
660 221,71 - 243, 3 555
..... B e e e e e g N T T e R S s
630 96 2860 2974 4599 474.1 3.05 2.55
628 17.9 2862 ~3013 4623 - 481 4 285 220
ICSPC 667 626 265 29312995 4616 -4885 165 120
624 346 27592941 435545386 108 0.75
Yang, B., & Mao, W. (2010). Microstructure characteristics and
mechanical properties of rheocasting 7075 aluminum alloy. China
Foundry,20. doi:10.1016/s1003-6326(10)60590-0
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Tablo 4. Farkli proses kosullarinda dokiilmiis 7075 Al alasimlar1 cekme test sonuglari
Casting

Pouring

7075 KARISTIRIMLI DOKUMU ‘)

Solid



7075 KARISTIRIMLI DOKUMU ‘)

Tablo 7. T6 Isil islem uygulanmis 3 farkli alasimin mekanik 6zellikleri

Alloy YS/MPa UTS/MPa Elongation® ., . . . .
. Sntemiyle iiretilmig 3 farkli alagim
Tablo 5. 3 farkl: alagim igin bel (yaslandirma zaman ve sicakliklari)
2024 T6 351 385 5.1 —
nt Artificial aging
Liquidus ~ Specific min. 345 427 >.0 meh Temperature®C Time/h
641 6082 T6 341 365 3.6 14 190 12
649 ) . 2 177 10
Specific min. 260 310 10.0
635 4 120 24
7075 T6 467 513 3.2
Specific min. 455 531 7.0

Curle, U. (2010). Semi-solid near-net shape rheocasting of heat treaTablo wrought aluminum alloys. Transactions
of Nonferrous Metals Society of China,20(9), 1719-1724. doi:10.1016/s1003-6326(09)60364-2
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LITERATURE OLAN KATKI
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DENEYSEL CALISMALAR ‘)

En uygun yan kat1 dokiim sicakligi ve mekanik titresim
frekansini incelemek icin

Mekanik titresimin 7075 alaslmlarmlekanik ve
mikroyap1 Ozellikleri tistiindeki etkisifil gorebilmek i¢in
Kum kaliba dokiim yontemi kullanildi
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DENEYSEL CALISMALAR
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DENEYLER

O
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Karistirimli Dokiim#1 Karistirimli Dokiim#2
(25 hz) (35 hz)

s

} U 635 C

Titresimsiz
L Uygulanan T6 Isil islemi -
: 630 C ** Homojenizasyon 475 C ‘del.5 saat B
N Dokiim Sicakl +** Suni Yaslandirma 120 C ‘de 24 saat _
625 C
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620 C ! 620 C
Dokiim Sicakligt - Dokiim Sicaklign
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Karistirimli Dokiim#3
(15 hz)

635 C
Dokiim Sicakligl

630 C
Dokiim Sicakligi

625 C
Dokiim Sicakligi

620 C
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DENEYLER

ASTM B557M-10 Yuvarlak Dokiim Aliiminyum Alasimlari i¢in standart Cekme
Numune Ozellikleri

Lf[ et

e O =

Dimensions, mm

Mominal Diameter Standard Specimen Small g sas gortional to Standard
125 9 6 4
G—qgage length 62.50 + 010 45.00 + 0.09 20.00 + 0.06 20.00 + 0.04
D—Diameter (Note 1) 12.50 + 0.25 8.00 + 010 6.00 + 010 4.00+ 0.05
R— Radius of fillet, min g a B 4
A—Length of reduced section, min (Note 2) 75 54 36 24

Test Methods for Tension Testing Wrought and Cast Aluminum- and
Magnesium-Alloy Products (Metric). (n.d.). doi:10.1520/b0557m-06

18
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SONUCLAR ‘)

1. Termal Analiz (Soguma Egriler1)

2.Mechanik Test Sonuclar1 (UTS)

3.Mikroyap1 Fotograflar
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TERMAL ANALIZ
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THERMAL ANALYSIS

Solidus/Likidus sicakhiklarinda ¢ok hafif bir diisiis meydana geldi

Karistirimli Dokiim(25hz)

Cooling Curves of Non-Vibrating & Vibrating
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Cooling Curves of Non-Vibrating & Vibrating
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THERMAL ANALYSIS
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MEKANIK TEST SONUCLARI ‘)

TasitinlcBoBSmsras
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MIKROYAPI ANALIZLERI

Tane Boyutu Ol¢iimii

After T6 Heat Treatment As Cast

(N
R R 50 5
RN 22 5. 7m AN

Tane Boyutu ()
Tane Boyutu ()

——25hz —e—35hz —8—15hz —@—25hz —@—35hz

26.10.2018 Tiidoksad Akademi 10. Uluslararas1 Dokiim Kongresi 24



26.10.2018

620 C SSM (Yar1 Kat1 Dokiim) sicakligi ve 25 hz frekansinda
en diigiik solidus sicakligi ve en ince taneli yap1 elde edildi

Buna ragmen, ¢ekme mukavemetlerinde biiyiik fark gozlemlenmedi
620-625-630 C SSM Sicakliklarinda (UTS~300MPa)

Basingl1 ve Sikistirmali dokiim deneylerinde en etkili sonuglar
620 C SSM Sicaklig1 & 25hz titresim frekansindan bekleniyor (teorik olarak)

Tiidoksad Akademi 10. Uluslararas1 Dokiim Kongresi
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IS PLANI ‘)

Kuma Dokiim Deneylerinin
Bitirilmesi

Basincli ve Sikistirmali Dokiim
Deneylerinin Baslamasi

Mekanik Test ve Karakterizasyon
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