
Technical Leaflet

FERRITIC STAINLESS STEEL
  

Low Cr Ferritic Grades     Medium Cr Ferritic Grades

 ‡µπ‡≈ ™π‘¥‡øÕ√å√‘µ‘° 
‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’ª√‘¡“≥‚§√‡¡’¬¡µË”    ‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’ª√‘¡“≥‚§√‡¡’¬¡ª“π°≈“ß

Ferritic Stainless Steels

FERRITIC STAINLESS STEELS are essentially chromium-based 
stainless steels.  Chromium contents are typically in the range of 
11 to 30 %.  Ferritic stainless steels are ferromagnetic.  They are not 
heat-treatable and not hardenable by cold work.  Ferritic stainless 
steels can be broadly classified in three groups based on their 
chromium contents: 

Low Cr (11 to 14 %) Ferritic Grades: Ex. AISI 409, 409Nb
Medium Cr (16 to 18 %) Ferritic Grades: Ex. AISI 430, 439
High Cr (18 to 30 %) and Mo Ferritic Grades: Ex. AISI 444

Ferritic stainless, as originally developed, possessed inferior corrosion 
resistance and weldability when compared to austenitic stainless. 
Over the years, scientist had sought to overcome the problems by 
either lowering carbon and tramps elements such as sulfur and 
phosphorous or by addition of alloying element such as titanium, 
niobium and zirconium.

The alloys are added aiming to prevent the alloy to become 
"sensitize", the condition whereby chromium combines with carbon 
to yield chromium carbides after short exposure to elevated 
temperature.  The formation of carbides greatly reduces corrosion 
resistance of the steel.  To further enhance pitting corrosion 
resistance in chloride environment molybdenum is added.

 ‡µπ‡≈ ‡øÕ√å√‘µ‘° ‡ªÁπ‡À≈Á°°≈â“‰√â π‘¡∑’Ë¡’‚§√‡¡’¬¡‡ªìπ∏“µÿ ”§—≠ ‚¥¬¡’ 
ª√‘¡“≥‚§√‡¡’¬¡Õ¬Ÿà„π™à«ß 11 - 30%  ‡µπ‡≈ ‡øÕ√å√‘µ‘°¡’§ÿ≥ ¡∫—µ‘·¡à‡À≈Á° 
¥Ÿ¥µ‘¥ ‰¡à “¡“√∂Õ∫™ÿ∫‰¥â ·≈–‰¡à “¡“√∂∑”„Àâ·¢Áß‰¥â‚¥¬°“√¢÷Èπ√Ÿª‡¬Áπ  “¡“√∂ 
®”·π°Õ¬à“ß°«â“ßÊ ÕÕ°‡ªìπ 3 °≈ÿà¡ µ“¡ª√‘¡“≥‚§√‡¡’¬¡ §◊Õ

‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’ª√‘¡“≥‚§√‡¡’¬¡µË” (11 - 14%) ‡™àπ AISI 409, 409Nb

‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’ª√‘¡“≥‚§√‡¡’¬¡ª“π°≈“ß (16 - 18%) ‡™àπ AISI 430, 439

‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’ª√‘¡“≥‚§√‡¡’¬¡ Ÿß (18 - 30%) ·≈–‡øÕ√å√‘µ‘°‡°√¥∑’Ë¡’  
∏“µÿ‚¡≈‘∫¥‘π—Ë¡ ‡™àπ AISI 444

 ‡µπ‡≈ ‡øÕ√å√‘µ‘°¡’§«“¡µâ“π∑“π°“√°—¥°√àÕπ ·≈–§«“¡ “¡“√∂„π°“√‡™◊ËÕ¡ 
‰¡à¥’π—°‡¡◊ËÕ‡∑’¬∫°—∫ ‡µπ‡≈ ÕÕ ‡µππ‘µ‘° π—°«‘∑¬“»“ µ√å‰¥âæ¬“¬“¡‡Õ“™π– 
ª—≠À“π’È‚¥¬°“√≈¥ª√‘¡“≥§“√å∫Õπ ·≈–∏“µÿ¡≈∑‘π ‡™àπ ´—≈‡øÕ√å ·≈–øÕ øÕ√—  
À√◊Õ‚¥¬°“√‡µ‘¡∏“µÿº ¡ ‡™àπ ‰∑‡∑‡π’¬¡ ‰π‚Õ‡∫’¬¡ ·≈–‡´Õ√å‚§‡π’¬¡

‚≈À–º ¡µà“ßÊ ∑’Ë‡µ‘¡≈ß‰ª ¡’®ÿ¥ª√– ß§å‡æ◊ËÕªÑÕß°—π‚≈À–º ¡°≈“¬ ¿“æ ‚¥¬ 
°√–∫«π°“√ "‡´π´‘‰∑‡´™—Ëπ" ´÷Ëß‡ªìπ ¿“«–∑’Ë‚§√‡¡’¬¡√«¡µ—«°—∫§“√å∫Õπ ·≈â« 
‡°‘¥‚§√‡¡’¬¡§“√å‰∫¥åÀ≈—ß®“°ºà“πÕÿ≥À¿Ÿ¡‘ Ÿß„π√–¬–‡«≈“Õ—π —Èπ ‡™àπ°“√‡™◊ËÕ¡ 
°“√‡°‘¥§“√å‰∫¥å ®–∑”„Àâ§«“¡µâ“π∑“π°“√°—¥°√àÕπ¢Õß‡À≈Á°°≈â“≈¥≈ßÕ¬à“ß¡“°  
·≈–‡æ◊ËÕ‡æ‘Ë¡§«“¡µâ“π∑“π°“√°—¥°√àÕπ·∫∫√Ÿ‡¢Á¡ (Pitting) „π ¿“æ·«¥≈âÕ¡ 
∑’Ë¡’§≈Õ‰√¥å ‚¡≈‘∫¥‘π—Ë¡®–∂Ÿ°‡µ‘¡‡æ‘Ë¡‡¢â“‰ª¥â«¬

 à«πª√–°Õ∫∑“ß‡§¡’∑—Ë«‰ª 
(πÈ”Àπ—°√âÕ¬≈–)

NOMINAL CHEMICAL COMPOSITION 
(wt. %)

409L SUH 409L TLC12    0.03 10.50~11.75 - 6x(C+N)~0.75 - -

430 SUS 430 SC17    0.12 16.0~18.0 - - - -

439 - TSC18    0.03 17.0~19.0 - 0.2+4x(C+N)~1.1 - -

Grade JIS TNX
Composition (wt.%)

C Cr Ni Ti Nb Mo

For information only



≈—°…≥–‡©æ“–·≈–°“√π”‰ª„™âß“π

≈—°…≥–‡©æ“–¢Õß ‡µπ‡≈ ‡øÕ√å√‘µ‘° ‡ª≈’Ë¬π·ª≈ßµ“¡ª√‘¡“≥‚≈À–º ¡
Õ¬à“ß¡’π—¬ ”§—≠ ¥—ßπ—Èπ°“√π”‰ª„™âß“πµà“ßÊ ®–°”Àπ¥‰¥â®“°§ÿ≥ ¡∫—µ‘‡¥àπ
∑’Ë‡°‘¥®“°ª√‘¡“≥‚≈À–º ¡

·π«∑“ß„π°“√‡≈◊Õ°‡°√¥ ‡µπ‡≈ ‡øÕ√å√‘µ‘°

GENERAL CHARACTERISTICS & TYPICAL APPLICATIONS

"Ferritic" stainless steel characteristics vary significantly with the alloying 
content.  Thus their applications are dictated by the enhanced performance 
attributed to the alloy contents.

GUIDE TO SELECTION FERRITIC STAINLESS STEEL GRADE

409L §«“¡µâ“π∑“π°“√‡°‘¥ÕÕ° ‘́‡¥™—Ëπ §«“¡ “¡“√∂„π°“√‡™◊ËÕ¡
·≈–°“√¢÷Èπ√Ÿª¥’¢÷Èπ ‡æ√“–ª√‘¡“≥§“√å∫ÕπµË”°«à“‡°√¥ 409 
Better oxidation resistance, weld ability, and formability 
due to lower C content than 409

430 §«“¡ “¡“√∂„π°“√¢÷Èπ√Ÿª ·≈–§«“¡µâ“π∑“π°“√°—¥°√àÕπ
 ¥’ª“π°≈“ß 

Moderate formability and corrosion resistance
 

439 §«“¡ “¡“√∂„π°“√¢÷Èπ√Ÿª≈÷°¥’ §«“¡µâ“π∑“π°“√‡°‘¥ roping 
¥’¢÷Èπ °“√π”§«“¡√âÕπ¥’ ·≈–¡’ —¡ª√– ‘∑∏‘Ï°“√¢¬“¬µ—«‡π◊ËÕß®“°
§«“¡√âÕπµË” 
Good deep drawability, better resistance against roping, 
high thermal conductivity and low thermal expansion 
coefficiency

AISI
≈—°…≥–‡©æ“– °“√π”‰ª„™âß“π

Typical Characteristics Typical Applications

∑àÕ‰Õ‡ ’¬ ∑àÕ√à«¡ À¡âÕæ—° µ—«∂—ß¢Õß‡§√◊ËÕß·ª√ ¿“æ‰Õ‡ ’¬ 
·≈–Õÿª°√≥å∑’Ë∑π§«“¡√âÕπ Ÿß ·≈–¿“™π–∫π‚µä–Õ“À“√ 
Exhaust pipes, manifold, main muffler, and converter 
cases

°“√π”‰ª„™âß“π∑—Ë«Ê ‰ª 
General purposes

  

π”‰ª„™âß“π·∑π‡°√¥ 304 ‡™àπ  à«π∑àÕ‰Õ‡ ’¬√∂¬πµå 
‡§√◊ËÕß·ª√ ¿“æ‰Õ‡ ’¬ «— ¥ÿµ°·µàß¿“¬„πÕ“§“√ 
¿“™π–„πÀâÕß§√—« ·≈–≈‘ø∑å 
Replacing 304 applications; Auto exhaust parts: 
Catalytic converter

Improve Weldability

Cr, C Reduction

Ti Addition

C Reduction

Ti Addition

Cr Addition

430 409

439

°“√≈¥≈ß¢Õß‚§√‡¡’¬¡·≈–§“√å∫Õπ

°“√‡æ‘Ë¡‚§√‡¡’¬¡

ª√—∫ª√ÿß§«“¡ “¡“√∂„π°“√‡™◊ËÕ¡

°“√‡µ‘¡‰∑‡∑‡π’¬¡

°“√≈¥≈ß¢Õß§“√å∫Õπ

°“√‡µ‘¡‰∑‡∑‡π’¬¡



Ferritic Stainless Steels

§ÿ≥ ¡∫—µ‘º≈‘µ¿—≥±å
§«“¡µâ“π∑“π°“√°—¥°√àÕπ 
§«“¡µâ“π∑“π°“√°—¥°√àÕπ¢Õß ‡µπ‡≈ ‡øÕ√å√‘µ‘°®—¥Õ¬Ÿà„π™à«ßª“π°≈“ß
®π∂÷ß¥’‡≈‘» ∑—Èßπ’È¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥‚≈À–º ¡  ‡µπ‡≈ ‡øÕ√å√‘µ‘°‰¡à‰«µàÕ
°“√·µ°Õ—π‡π◊ËÕß¡“®“°°“√°—¥°√àÕπ„π ¿“«–∑’Ë¡’§«“¡‡§âπÕ¬Ÿà¥â«¬ (Stress 

Corrosion Cracking) ´÷Ëß‡ªìπ§ÿ≥ ¡∫—µ‘∑’Ë·µ°µà“ß®“° ‡µπ‡≈ ÕÕ ‡µππ‘µ‘° 
¥—ßπ—Èπ  ‡µπ‡≈ ‡øÕ√å√‘µ‘° ®÷ß‡ªÁπ«— ¥ÿ∑“ß‡≈◊Õ°¢Õß°“√π”‰ª„™âß“π∑’Ë¡’
§«“¡‡§âπ‡¢â“¡“‡°’Ë¬«¢âÕß µ—«Õ¬à“ß‡™àπ √–∫∫∑àÕ‰Õ‡ ’¬√∂¬πµå∑’Ëº≈‘µ®“°
‡°√¥ 409 ·≈– 439

§«“¡ “¡“√∂„π°“√¢÷Èπ√Ÿª  
 ‡µπ‡≈ ‡øÕ√å√‘µ‘°¡’§à“§«“¡‡Àπ’¬«µË”°«à“‡°√¥ÕÕ ‡µππ‘µ‘° ∑”„Àâ¡’§«“¡
 “¡“√∂„π°“√¢÷Èπ√ŸªπâÕ¬°«à“ À“°‡æ‘Ë¡°“√Õ∫ÕàÕπ„π¢≥–¢÷Èπ√Ÿª ·≈–/À√◊Õ
∑”°“√¢÷Èπ√Ÿª∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ‚¥¬°“√Õÿàπ·¡àæ‘¡æå ·°π¥—π ·≈–™‘Èπß“π ®–∑”
„Àâ‡°√¥‡øÕ√å√‘µ‘°¢÷Èπ√Ÿª‰¥â¥’‡∑’¬∫‡∑à“°—∫‡°√¥ÕÕ ‡µππ‘µ‘° ‡°√¥ 409L ·≈–
439 ¡’§“√å∫ÕπµË”°«à“ 430 ®÷ß “¡“√∂¢÷Èπ√Ÿª‰¥â¥’°«à“ 430 ‡π◊ËÕß®“° 409L

·≈– 439 ¡’°“√¬◊¥µ—«‰¥â Ÿß®÷ß¡’§«“¡ “¡“√∂„π°“√¢÷Èπ√Ÿª‰¥â¥’°«à“ 430

§ÿ≥ ¡∫—µ‘‡™‘ß°≈‚¥¬∑—Ë«‰ª ·≈–§«“¡ “¡“√∂„π°“√¢÷Èπ√Ÿª
‚≈À–·ºàπ 
(„π ¿“æÕ∫ÕàÕπ)

PRODUCT ATTRIBUTES
 CORROSION RESISTANCE
  
Corrosion resistance of Ferritic stainless steels can range from moderate to 
excellent depending on the alloy content.  Unlike austenitic stainless steels, 
ferritic stainless steels are not susceptible to stress corrosion cracking.  
Thus it is a material of choice where there is an imposed stress in service. 
For example automobile exhaust systems are made from grades like 409 
and 439. 

FORMABILITY
  
Lack of ductility makes ferritic stainless steels not readily formable as 
compared to austenitic stainless steels.  Intermediate annealing between 
forming steps and/or warm forming by heating up die, punch and blank 
allow the ferritic grades to be formed to almost the same extent as the 
austenitic grades. 439 and 409L have better sheet formability than 430.

NOMINAL MECHANICAL PROPERTIES AND SHEET 
FORMABILITY

(in As-annealed Condition)

Grade
YS UTS Elong.*

LDR
Erichsen

(MPa) (MPa) (%)   Deflection (mm)

409L    175    360    25 - -

430    205    450    22 2.05 8.7

439    240    415    25 - -

§«“¡ “¡“√∂„π°“√‡™◊ËÕ¡

 ‡µπ‡≈ ‡øÕ√å√‘µ‘°  “¡“√∂‡™◊ËÕ¡‰¥â‚¥¬«‘∏’°“√‡™◊ËÕ¡·∫∫‡¥’¬«°—∫∑’Ë„™â 
°—∫‡°√¥ÕÕ ‡µππ‘µ‘°À√◊Õ‡À≈Á°°≈â“§“√å∫Õπ §«“¡ “¡“√∂„π°“√‡™◊ËÕ¡ 
‡øÕ√å√‘µ‘°·µà≈–‡°√¥¢÷Èπ°—∫ª√‘¡“≥§“√å∫Õπ·≈–‰π‚µ√‡®πÕ¬à“ß¡“° 
ª√‘¡“≥§“√å∫ÕπµË”®–‡ªÁπ‡°√¥∑’Ë¡’§«“¡ “¡“√∂„π°“√‡™◊ËÕ¡¥’¢÷Èπ 
°“√‡≈◊Õ°≈«¥‡™◊ËÕ¡ ”À√—∫ß“π‡™◊ËÕ¡·∫∫À≈Õ¡≈–≈“¬ ‡™àπ ∑‘° (TIG) 
·≈–¡‘° (MIG)  “¡“√∂„™â≈«¥‡™◊ËÕ¡∑’Ë¡’ à«πº ¡„°≈â‡§’¬ß°—∫‡øÕ√å√‘µ‘° 
À√◊Õ®–„™â≈«¥‡™◊ËÕ¡∑’Ë‡ªìπÕÕ ‡µππ‘µ‘°°Á‰¥â ≈«¥‡™◊ËÕ¡ÕÕ ‡µππ‘µ‘°®–„Àâ 
·π«‡™◊ËÕ¡∑’Ë·¢Áß·√ß°«à“ ·≈–‡Àπ’¬«°«à“ °“√Õ∫„Àâ§«“¡√âÕπÀ≈—ß°“√‡™◊ËÕ¡ 
Õ“®®”‡ªìπ ‡¡◊ËÕµâÕß°“√§«“¡‡Àπ’¬«∑’Ë‡æ‘Ë¡¢÷Èπ

°“√‡™◊ËÕ¡·∫∫§«“¡µâ“π∑“π - °“√‡™◊ËÕ¡‡ªìπ®ÿ¥·≈–µ–‡¢Á∫„™â ”À√—∫
§«“¡Àπ“µË”°«à“ À√◊Õ‡∑à“°—∫ 2.0 ¡¡.
TIG §«“¡Àπ“µË”°«à“ 1.5 ¡¡. ‚¥¬‰¡à„™â≈«¥‡™◊ËÕ¡

§«“¡Àπ“¡“°°«à“ 0.5 ¡¡. „™â≈«¥‡™◊ËÕ¡
MIG §«“¡Àπ“¡“°°«à“ 0.8 ¡¡. 
Àâ“¡„™â°ä“´‰Œ‚¥√‡®πÀ√◊Õ°ä“´‰π‚µ√‡®π‡ªìπ°ä“´ª°§≈ÿ¡ ‡æ√“–°ä“´ 
™π‘¥π’È®–≈¥§«“¡‡Àπ’¬«¢Õß·π«‡™◊ËÕ¡Õ¬à“ß¡“°
§«√§«∫§ÿ¡§«“¡√âÕπ¢Õß·π«‡™◊ËÕ¡ ‡æ◊ËÕ‰¡à„Àâ‡°√π‚µ¡“°‡°‘π‰ª
‡æ√“–®–∑”„Àâ‡°‘¥°“√·µ°‡ª√“–‰¥âßà“¬

WELDABILITY
 
Ferritic stainless steels can be welded by any of the welding processes 
used to weld austenitic stainless steels or carbon steels.  The weldability  
of each ferritic grade greatly depends on the carbon and nitrogen content. 
The lower the content, the more weldable the grade.  The choice of filler 
metal in fusion welding such as TIG and MIG can be either with a filler 
with similar composition or austenitic filler.  The austenitic filler produces 
weldment that is tougher and more ductile.   Post-weld heat treatment 
may be required to minimize embrittlement.
  

Resistance Welding - Spot & Seam welding for thickness ≤ 2.0 mm
TIG, thickness < 1.5 mm without filler metal, 

thickness > 0.5 mm with filler metal
MIG, thickness > 0.8 mm
No Hydrogen or Nitrogen for shielding gas, the gases will significantly 
reduce weld ductility.
Excessive grain growth during welding can lead to embrittlement.

*Nominal Value For information only
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º≈‘µ¿—≥±å¢Õß‰∑¬πäÕ§´å
 
‡°√¥ : ‚§√‡¡’¬¡µË”: 409L

‚§√‡¡’¬¡ª“π°≈“ß: 430, 439

≈—°…≥– : ·ºàπ, ·ºàπÀπâ“·§∫ ·≈–¡â«π
º‘« : No.1, 2D, 2B, BA ·≈–º‘«¥â“π 

(‚ª√¥µ‘¥µàÕΩÉ“¬¢“¬)

§«“¡Àπ“ : 0.4 - 3.0 ¡¡. (2B) 
0.3 - 1.5 ¡¡. (BA)

§«“¡°«â“ß : 400 - 1,320 ¡¡.  ”À√—∫·ºàπ 
·≈– 30 - 600 ¡¡.  ”À√—∫·ºàπÀπâ“·§∫

§à“§«“¡§≈“¥‡§≈◊ËÕπ : ª√÷°…“µ—«·∑πΩÉ“¬¢“¬¢Õß‰∑¬πäÕ§´å
≈—°…≥–∫√√®ÿ¿—≥±å : ª√÷°…“µ—«·∑πΩÉ“¬¢“¬¢Õß‰∑¬πäÕ§´å

THAINOX PRODUCTS AVAILABILITY

Grade : Low Cr: 409L
Intermediate Cr: 430, 439

Form : Sheet, Strip, and Coil
Surface Finish : No.1, 2D, 2B, BA, and Dull Surface 

(Subject to discussion)
Thickness : 0.4 - 3.0 mm (2B) 

0.3 - 1.5 mm (BA) 
Width : 400 - 1,320 mm for sheet 

30 - 600 mm for strip
Tolerances : Consult with Thainox sale executive
Packing : Consult with Thainox sale executive

°“√π”‰ª„™âß“π TYPICAL APPLICATIONS

409L

409L

430

439 439 439

430 430

409L

409L




