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4M Manufacturing

Man-Machine-
Material-Method

Performance > Environment



EAF normal route

Electric-arc-furnace steelmaking Ladle furnace (refining center)

Standard process for producing high-grade steels

Steel scrap

(recycled steel) hhllﬂ!r
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Graphite electrodes " ” “
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EAF normal route; Melt+Refining + Cast

Melt—=>Oxygen blow cleaning (Oxidation)-—=> Refining with C,Si,Al, Ca

Can be done in Furnace or transfered to Ladle Furnace for composition
and temperature adjustment. P and S removal.

IF route; Melt+ cast or Melt+Ladle +Cast

Melt, little reactions and adjustments in furnace , acceptable quality via
Ladle furnace (for composition and temperature adjustment.)



TEMPCORE

DUPLEX structure wuwa



Rolling

Water Spray

- ‘ Cutting

5P

Austenite @ Martensite Case @ Tempered Martensite Case
Austenite Core @ Ferrite/Pearlite Core
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TEMPCORE

* hot-rolled FINISH~1050-1150 °C

 SPRAY 0.5 to 5 seconds, 5 to 12 bars

* to 300450 °C

 core stays ~“800-900 °C

e Surface back to 550-650 °C

e 1.5-3.0 mm for small bars (e.g. 12 mm)

e 3.5-5.0 mm for larger bars (e.g. 25—-32 mm)



A Clear and Present Danger 2 — The Use of QT or
TMT Rebars in Seismic Zone 41as Emilio M. Morales

e mauni1sld QT (Quench Tempered) visa TMT (Thermo Mechanically
Treated) luanasgaluanuivauluaszau 4 (Seismic Zone 4, PGA> 0.4)

o Tymamuningen (Welding), nssnuazsanau (Bending/Rebending) vinldinan
ez, naswnludainin (Fire Exposure) anmgigenlimangodsaanuudansanigldl
wiumulvg (Seismic Performance, Fatigue

* wmsguihauaus (NZS 3101) wazeedinsiae (AS 3600) Fuldwan QT/TMT T
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1%

o ruiin Jundn = Auudauss n1stggAYu (> 40% RB, IS standard)
* fouan fannuiirun sEuasa (Mandrel) Alvivwes D

* N1158nA7 (Elongation) > 13%

® Yield stress, Tensile stress

® A1 Ts/Ys > 1.25 i ( hiseylu wen. 24-2559)

® Earth Quake Zone 4 PGA>0.4G, NZ Tempcore prohibited



msly Tempcore ludszimanie

* Concern Fatigue,
e Earth quake study in NZ, Italy , Zone 4 Earth Quake PGA >0.4G

* Weldability



IF not allowed in CHINA

GB/T 1499.2-2018

7 Technical requirements

7.1 smelting method

Steel shall be smelted in a converter or arc furnace and, if necessary, refined
outside the furnace.

7.2 brand name and chemical composition

7.2.1 the steel plate number, chemical composition and carbon equivalent
(melting analysis) shall comply with the provisions of table 5. As required, V,
Nb, Ti and other elements can be added to the steel.



rneciidincdl GOINNeGuourl.

7.8 grain size

The actual grain size of fine grain hot-rolled steel is grade 9 or finer. If the
supplier can guarantee that the grain size will not be tested.

7.9 metallographic structure

The metallographic structure of reinforcement should be mainly ferrite and
pearlite, and tempering martensite should not appear on the base circle. The
macroscopic metallography, vickers hardness and microstructure of
reinforcement shall comply with the provisions of appendix B. If the supplier
can guarantee not to do the test.



Table 6

Brand Lower yield Tensile Elongation Maximum R Ry R Ry
strength strength after total
fracture elongation
HtL H'n
A
MPa MPa Aa
% %
HRB200 400 540 16 75
HREEBF400
HRE400E 9.0 1.25 1.30
HRBF4D0DE
HRBS00O 500 230 15 75
HREEBF=00
HREZO0E 9.0 1.25 1.30
HRBFSD0DE
HRBE&00 00 720 14 75

Mote :R°- is the actual tensile strength of reinforcement. R« is the actual measured yield strength of

reinforcement.




China's new rebar standards may deal another blow to
domestic steelmakers” (Fastmarkets, 30 n.n. 2024)

. mmgmmﬁmﬁuﬁlmi GB 1499.1-2024 uaz GB 1499.2-2024 fuatiaauldsus 25 n.e.

2024 wlaguann "wueda” 1y "eauld
¢ AnANFBINTT L lulRsaL (VN) uaz @alnuweniia (SiMn)
* JaANIINARNMANIRLTAUT] 2024 anag 11.7% anndnaw
\ ﬁunutﬁ'uﬁu 30—50 MEI/AU
. mﬁﬂﬁqmﬁﬂmmﬂwuﬂ 2018 uuUAuAszaun (panic destocking)
. @f]mmrwmvl,ﬂrfi’ﬁzgmsluﬁ‘@u 71 (3,240—3 260 wiew/s) e 18 n.A. 2024

* HUARLNIIYYANARMANNIATTIUIUATENHARAINNIR T IUNTLY



* yuNaslunnu nan. 24-2559 ( inas Review) aluu an?

-lumndiantnaanu TECHNICAL issues. Grain, weldability,
CE, bonding, Bending, Fire hazard, lower P&S

- 1Wna Safety and Consumer

-Boron uiniflu 0.003% @#?
-u1nsgulusd CE <0.70 (wmsganlusl) SD40<0.65%
(Auizuazaudu  0.55%)

-Elongation T=12%



* ynuagbudny nan. 24-2559 ( nras Review) aluwn?

* \finviada tizanu Earth Quake fansan Zone szna ( sunse PGA>
0.4)

e Standard for LOW alloy steel, &inaagq mmvnuusmmwuLmumu"lmuaﬂ
LAZLT LU LENLAN ASTM A706 sanluantign au 500E, auwia 500D,
aange 500C, AS/NZS L,N,E

e REBAR 714151 auu WAz mwm‘wm@mﬁwmumaumn

e Public awareness mmnumemuunu,av**nuﬂmmw aa9 DB s1ulsiauiiiadna
NATFIULETA WaLLULNEIqAENAY

\ ﬂﬁuﬂgmmn wazAuuzn Consumer education



4M Manufacturing : IE 101
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Boron Steel
SPARE

* Trace Levels (0.0005%—0.003%) Hardenability. (aus < 0.003%)

* Automotive SteelPurpose: Typically 0.001-0.003% boron To low-
carbon steels. Good weldability and formability.

o anLmin , Crash resistance, TS> 1000MPa

d?/ 1 1 [
* JugNeneu UL



Volve S60 (11-)
B > 180 < 280 Mpa

> 280 < 380 Mpa
3 > 380 < 800 Mpa

B 800

Alurminium
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e Boron 0.0015-0.003%
* TS up to 1500MPa
e Detrimental microstructure B203, Fe3(CB), BN



https://pgatech.com.ph/the-use-of-gt-or-tmt-rebars-in-seismic-zone-4/?utm source=chatgpt.com

https://www.fastmarkets.com/insights/chinas-new-rebar-standards-may-deal-another-blow-to-
domestic-steelmakers/?utm source=chatgpt.com



https://pgatech.com.ph/the-use-of-qt-or-tmt-rebars-in-seismic-zone-4/?utm_source=chatgpt.com
https://www.fastmarkets.com/insights/chinas-new-rebar-standards-may-deal-another-blow-to-domestic-steelmakers/?utm_source=chatgpt.com
https://www.fastmarkets.com/insights/chinas-new-rebar-standards-may-deal-another-blow-to-domestic-steelmakers/?utm_source=chatgpt.com

* China’s State Administration for Market Regulation announced new

national standards for GB 1499.1-2024 and GB 1499.2-2024 plain
round bar and reinforced bar.

* implemented from September 25 2024.
* 391 $210



Table 1 Chemical compo- Elsiatita % Materials and Structures
sition of the QST rebar with
diameter of 16 mm C 0.186 Table 3 Fatigue test results Specimen Stress Number of Failure (x) Failure location® (mm)
’ of 16 mm rebar number range (MPa) cycles (x 109 Run-out (0)
Si 0.22 1 225 30 0 =
Mn 0.86 2 235 30 0 -
g 235 35 o -
P 0.023 4 243 36 0 -
S 0.040 5 243 51 0 -
6 243 49 o -
Cr 0.14 7 245 189 [l X 92
Mo 0.02 8 247 30 0 -
; 9 247 30 0 -
Ni 0.13 W ’ 10 247 30 0 -
# Failure location: distance b
Cu 0.40 from the grip’s edge to the L 21l B4 0 B
Sn 0.018 failure in the free length 12 251 66.2 o =
’ " Specimens 11 and 13 13 255 346 o =
V 0.002 correspond to the retested 8 14 255 271 & X 60
: ) and 9 specimens at 251 and 15 255 1.97 % 39
Ceq carbon equivalent Nb 0.002 55 MPa regectively &
Ceq (%) = C (%) + Al 0.004
Mn (7 Cr+Mo+V )
Mn (9%) 4 SexMosV (97 4
o (70) s (%) Ceq 0.398

S5 (%)
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	Slide Number 2
	4M Manufacturing��Man-Machine-Material-Method
	EAF normal route
	Slide Number 5
	EAF normal route;    Melt+Refining + Cast
	TEMPCORE
	Slide Number 8
	Slide Number 9
	TEMPCORE
	A Clear and Present Danger 2 – The Use of QT or TMT Rebars in Seismic Zone 4โดย Emilio M. Morales
	Slide Number 12
	ปลอม ไม่ปลอม  ตกไม่ตก
	การใช้ Tempcore ในประเทศต่างๆ
	IF not allowed in CHINA
	Slide Number 16
	Slide Number 17
	China's new rebar standards may deal another blow to domestic steelmakers” (Fastmarkets, 30 ก.ค. 2024) 
	โอกาสในวิกฤต Future Looking
	โอกาสในวิกฤต Future Looking
	4M  Manufacturing :  IE 101
	ขอบคุณ
	Boron Steel�SPARE
	Slide Number 24
	Slide Number 25
	Slide Number 26
	https://pgatech.com.ph/the-use-of-qt-or-tmt-rebars-in-seismic-zone-4/?utm_source=chatgpt.com��https://www.fastmarkets.com/insights/chinas-new-rebar-standards-may-deal-another-blow-to-domestic-steelmakers/?utm_source=chatgpt.com�
	Slide Number 28
	Slide Number 29

