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Din Grades SWG Grades
4 % HE(Em 24 % WE(Em
Af"?; o ﬁfﬁf - Typical s{&zﬁiﬁwsis nwh___ hi'iﬁﬂiii ﬁfﬁf - Typical sithiﬁrﬁmi; i hi:di: 3 }
" Condition C | C | Mo | N |V mﬂn:n (surface) Condtion C | G [ Mo | N |V mun:a (surface)

231 040 | 200 | 020 | - - | - | 28-34HRC 738HH 027 | 1.35 ﬂﬁjﬂd 100 | - al::‘:d 32-38 HRC
e - 2312 040 | 190 | 020 | - - |5-0.05| 28-34 HRC s XPM 027 | 135 | 050 | 1.00 | - NEEM 38-42 HRC
Plastic Qer |[2738/2738HI2738HH | 036 | 180 | 020 | 100 | - - | 30-38 HRC QT | [XPMVICTORY ESR 030 | 135 | 070 | 100 | - |0 | 38-42HRC
s':‘;;?s 2711mod 055 | 110 | 080 | 200 | 010 | - | 36-42HRC CPMAOVICTORYESR | 0.15 | 400 | 110 | 300 | - | % | 3342 Re
2714 0.55 | 110 | 0.50 | 1.70 | 0.10 | - | 3844 HRC GESTB0VICTORYESR | 0.14 | 0.30 | 030 | 280 | - |Cu,Al| 3842HRC
i kannealed | (2767 045 | 1.25 | 020 | 390 | - - | 4953 HRC i1 kannealed | |GPMS3 VICTORYESR | 0.50 | 500 | 220 | ®7 | 70 | - | 54.58 HRC
2085 033 (1600 | - |<1.00| - [S~0.08| 28-34 HRC fiifl Q+T ||CPM50 VICTORYESR | 0.28 | 1400 | - | 0.60 N | 38-42 HRC
i |[2318 0.35 | 1550 | 1.00 | 050 | - - | 2834 HRC CRMHP VICTORYESR | 0.25 | 1400 | - | 0.60 N | 50-52 HRC
TR Q+T | |2316 VICTORY ESR 0.35 | 1550 | 1.00 | 050 | - - | 28-34HRC OPTI N+ PESR 0.45 [ 1400 | - | 0.60 N | 5057 HRC
(F“;Z:E:m 2316mod VICTORY ESR | 0.26 | 1500 | 100 | 070 | - | - | 28-34HRC aniri:la  ||pwszs pesR 025 [1400| - | 080 | - | N |5759HRC
Steels - ik 2083 0.40 | 13.00 . . . - | 32-52HRC HNS40HC PESR 0.40 | 1500 | 200 | <050 | <150 | N | 58-60 HRC
ot an::al 2083 VICTORY ESR 0.40 | 1300 | - . - | - | 352HRC Cronidur®30 PESR 0.30 | 15.00 | 1.00 | 050 N | 58-60 HRC

2083mod VICTORY ESR | 0.38 | 1300 | - | - | 025 | 0 | 2952 HRC
2343/ EX3 036 | 500 | 120 | - | 040 | - | 36-52HRC EX1 VICTORY ESR 035 | 500 | 220 | - | 055 | - |40-52HRC
I8{FH ||| HEHE4E |[2343 VICTORY ESR 036 | 500 | 120 | - | 040 | - | 36-52HRC i) |[2343PLUSVICTORYESR | 0.38 | 500 | 180 | - | 055 | - |40-52HRC
H;ﬁg;d‘ JELJ‘Fé 2344 | EX4 040 | 520 | 130 | - | 1.00 | - | 36-52HRC annealed | |EXS5 VICTORY ESR f#17= 5 Customized Steel 40-52 HRC
annealed ||2344 VICTORY ESR 040 | 520 | 1.30 . 1.00 - | 36-52 HRC EXG VICTORY ESR 0.43 | 640 | 1.30 . 0.90 - | 52-56 HRC

2367 VICTORY ESR 036 | 510 | 280 | - | 0.55 | - | 3552HRC

o |[2887 050 | 330 | 15 | - | 025 | - |52-56HRC

annealed | (3379 155 (1200 | 090 | - | 090 | - |5862HRC
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Groditz Steel Characteristic- Application Reference
K54 el (Characteristic ratio) :  0=ANEA(NA)/ 1={KE(LOW)/ 2=HF(Medium)/ 3=1F(Good)/ 4-1RIF(Verygood)/ 5=IE% #F(Excellent)

Chemical Composition (%4t 52E 7S B {E Machin-Ability Polish-Ability Grain-Ability Wear-Ability Weld-Ability
AR c S Mn Cr Mo Ni Others Plimitge Pt RE (L EAQER Tirf % 1 e R
0/ 12 3 4 5/0 1 2 3 4/5/0/1 2 3 4 50 1p 3 4 5]
2312 0.40 | 030 | 1.50 | 1.90 | 0.20 5:0.05 # # # HEEN H I‘ * # * #
2738 0.36 | 0.25 | 1.50 | 1.80 | 0.20 | 1.10 # # #I q q q q I‘ *I # * #
738HH 0.27 | 030 | 1.35 | 1.35 | add | 1.00 | add # # *I * #I * # q I‘ * q * * # q
XPM 0.27 | 030 | 1.55 | 1.35 | 0.50 | 1.0 | add # # #I * # q * # # q I‘ * # # * # i
XPMESR | 030 | 030 | 1.55 | 1.35 | 0.70 | 1.00 | add # # i | * # i H * # i i B I‘ * # q # * i
2711 055 | 0.25| 070 | 0.70 | 0.30 | 1.70 | v:0.1 # # * # * # I‘ * # # * *
2714 0.55 | 0.25| 0.70 | 1.10 | 0.50 | 1.70 | V:0.1 # # * # * # I‘ * # # # *
GEST80ESR | 0.14 1.40 | 030 | 0.30 | 2.80 i‘lj;g.'sg # # | * # q H * # q q I‘ * # * # * N
CPM40 | 0.15 | 0.30| 050 | 4.00 | 1.10 | 3.00 | add # # * # # N * # i i I‘ * # # # i
2343(EX3) | 0.36 | 1.00 | 0.35 | 5.00 | 1.20 V:0.4 # # q q * # # * # I‘ * # # #
2343(EX3) ESR| 0.36 | 1.00 | 0.35 | 5.00 | 1.20 V:0.4 # # # * * # # Hi * # q | B I‘ * # * [ | #
2344(EX4) | 04 | 1.00 | 0.40 | 5.20 | 1.30 V:1.0 # # # * * # # * # # I‘ * # # IH #
2344(EX4) ESR| 0.4 1.00 | 0.40 | 5.20 | 1.30 V:1.0 # # # * * # # [ ] * # # q [ | I‘ * # # IH #
2767 0.45 | 0.25| 035 | 1.25 | 0.20 | 3.90 # # i i * # # * # # i I‘ * # * IH # L
GPM58ESR | 0.5 | <0.5| 0.50 | 5.00 | 2.20 \ﬁ?f # # * # # H * # # I‘ * # * IH #

R HIRA Delivery Status : (B field color)-—-  : TAEERLE 4%} (Pre-hardened steel) / : 1B KAV (Anneal steel)
¥ ARFIBEEE S EMRERITVARKPHRRS, BRI BER N — B2 VA SERE R R ERERE, 88— NERZMNIAEF MY B SABREEE 2%~ 5 FE A .
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Groditz Steel Characteristic- Application Reference

He44: bl (Characteristic ratio) :  0=AEHA(NA)/ 1=AKE(LOW)/ 2= F(Medium)/ 3=IF(Good)/ 4-1RIF(Verygood)/ 5=3EH #F(Excellent)
Chemical Composition (%)L 2E B - HiEE ‘ Chrome

' Corrosion resistance Toughness Nitridability

T e 1 4 ';E;g?;g‘g’ AL B

0 1 2 3 4 5/0 1 2 3]|a

ATh C Si Mn C Mo Ni Others

2311 0.40 0.30 | 1.50 | 2.00 | 0.20

2312 0.40 0.30 | 1.50 | 1.90 | 0.20 S:0.05

2738 0.36 0.25 | 1.50 | 1.80 | 0.20 | 1.10

738HH 0.27 0.30 | 135 | 1.35 | add 1.00 | add

XPM 0.27 0.30 | 1.55 | 1.35 [ 0.50 1.0 add

|

B
[ |

XPM ESR 0.30 0.30 | 1.55 | 1.35 | 0.70 | 1.00 | add

2711 0.55 0.25| 0.70 | 0.70 | 0.30 | 1.70 | V:0.1

| HE EN BN BN EN |

2714 0.55 0.25 | 0.70 | 1.10 | 0.50 | 1.70 | V:0.1

N HN BN EN BN BN

Al:0.3

| BN |
N

CPM 40 0.15 0.30 | 0.50 | 4.00 | 1.10 | 3.00 | add

2343(EX3) 0.36 1.00 | 0.35 | 5.00 | 1.20 V:0.4

2343(EX3) ESR| 0.36 1.00 | 0.35 | 5.00 | 1.20 V:0.4

2344(EX4) 0.4 1.00 [ 0.40 | 5.20 | 1.30 V:1.0

2344(EX4) ESR| 0.4 1.00 | 0.40 | 5.20 | 1.30 V:1.0

2767 0.45 0.25| 035 | 1.25 | 0.20 | 3.90

i N EN BN BN BN BN BN EN BN BN BN EN
i N EN BN BN BN BN BN EN BN BN BN EN
o
i EN BN BN BN BN BN BN EN BN BN BN BN EN B

.
V:0.7

GPM58ESR | 0.5 | <0.5| 0.50 | 5.00 | 2.20 Ni+ * * * # # I‘ ! B * * ! ! !

R FIRE Delivery Status : (ZBRFIfE field color)---  : FMEELE 40K} (Pre-hardened steel) / : 1B KB A K (Anneal steel)
X ARBRBEHMG EEBIFERMNNPKERGS, HR RIS — B U A SRE R f R ERERNRIE, 8 — N BRIZEE P RS E CHBnEE SR E =R rE A k.
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Groditz Steel Characteristic- Application Reference
Rk B (Characteristic ratio) :  0=AEA(NA)/ 1={RE(LOW)/ 2=H)F(Medium)/ 3=4F(Good)/ 4-1RIF(Verygood)/ 5=3FHF(Excellent)
Chemical Composition (%)}t 4-TEEME | Machin-Ability Polish-Ability Grain-Ability Weld-Ability
HLin g Pt RE hartiae SRR AR

0 1 2 3 4|5 1 23 4 5 la s

P C Si Mn C Mo Ni Others

2316 0.35 | 035 | 0.70 | 15.50 | 1.00 | 0.50
2085 0.33 | <1.00| <1.00 | 16.00 <1.00 | $:0.08
CPMS50ESR | 0.28 | 0.30 | 0.40 | 14.00 0.60 | +N
2083 0.40 | 0.40 | 0.70 | 13.00 l‘
2083 ESR 0.40 | 0.0 | 0.70 | 13.00 I‘
2083 mod ESR| 0.38 | 1.00 | 0.50 | 13.00 V:0.25
CRMHP 0.25 | 0.30 | 0.40 | 14.00 0.60 | +N

OPTI N+

Chemical Composition (%)44 % i) Vi /. Toughness Nitridability

) 'z;;g?'i'gz AR

1 2[3]4a]5 1 2 3 45| 3

Grade
W C Si Mn Cr Mo Ni Others

2316 0.35 | 0.35| 0.70 | 15.50
2085 0.33 | <1.00| <1.00 | 16.00 <1.00 | $:0.08 # # i #
CPM5S0ESR | 0.28 | 0.30 | 0.40 | 14.00 0.60 | +N # # # | # HEB [ |
2083 0.40 | 0.40 | 0.70 | 13.00 1 1 ‘ ‘ [ I|
2083 ESR 0.40 | 0.0 | 0.70 | 13.00 # # # [ # q q q q q I‘
2083 mod ESR| 0.38 | 1.00 | 0.50 | 13.00 V:0.25 # # # I‘ # # # # # # I‘
CRMHPESR | 0.25 | 0.30 | 0.40 | 14.00 0.60 | +N # # # l‘ q # # [ | # # # # [ | I‘
OPTI N+ 0.15 | 0.30 | 0.40 | 14.00 0.60 | +N # # # l‘ #‘ # # # # # # IH I‘

(1]

R HIRA Delivery Status : (ZERBIE field color)---  : TEEALESEL(Pre-hardened steel) / : 1B KR SUEL(Anneal steel)
X ARABHEBNEBLRERININAFKPHRS, B RRRENTIRAT 5 AN — A2 IE A L8 E 5= MR ER R, S — N ERZWRH AP 2 B CHWEEE R 227 M KE A k.
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Groditz Steel Grade Application-Plastic Grade

Plastic Plastic type Recommendation
Bl BB AR Steel grade 4N}
2738/2738H HRC29-38
738HH HRC32-38
Without corrosion BP. ABS. PE PS XPM/XPMESR HRC35-42
AN B e S bt bl 2343/2344(EX3/EXA4) HRC44-52
Normal plastic 2343ESR/2344ESR(EX3ESR/EXAESR) HRC48-52
s Riz) iy S 2083/2083ESR HRC42-52
2316 HRC28-34
With corrosion 2083/2083ESR HRC42-52
B R ot PVC, POM, PA, SAN,PMMA .......... CRMHP HRC50-52
OPTI N+ HRC54-57
2738/2738H HRC29-38
+ < 30% GF(Glass Fiber) or Talc XPIV7I7)?:I\|;IIESR :22:223
11 30% AT F3% 55 24 fBOR)
+ < Plastic +GE% or GEST80 HRC38-42
Talc CcPM40 HRC38-42
2343/2344(EX3/EX4) HRC48-52
n A)
FER AN N AL AR + > 30% GF(Glass Fiber) or Talc 2083/2083ESR HRC42-52
£ 1R 30% PA L 3% 5 2 k) CRMHP HRC50-52
OPTI N+ HRC54-57
GPM58 HRC54-58
2316 HRC28-34
Plastic + fi Added CI-,Br-,P3- based fi
astic +1ire € f asedire 2083/2083ESR HRC42-52
retardant retardant product CRMHP HRC50-52
RELIR S8 5 S ek N0 ClI-,Br,P3-Z BELIAFT KR} SN -

X ARFBRFERIE B RRFBBRANCFMVUKTIG S, B HR RGO BRAT= b F B — A YU A S8 7 i BB PR A PRAIE , B — BRI ZZ AR T DL B T W B RN 267 b B P 1
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Groditz Steel Grade Application-Texture level
Normal Texturing High Texturing Fine and Geometric Texturing
SWG 738HH SWG XPM SWG 2083ESR, CRMHP ESR, GEST80 ESR

X ARFBREREERARBERNNAIK TSRS, HRRRHTRAT AR B — B SO B8R R R RE, N EAIZR R B2 B AR R R W FE A k.
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Groditz Steel Grade Application-Polish Level
. V = ESR grade
AR rEndiper
']5‘2( \Am N HHlE B
1_m>( 55 Groeditz development steel grade OPTI
= A EBEL R B G A W ~ LA Bk,
&) m TR RANE B
St B
& 50 2343(EX3) 2083 (mod)
- 2344(EX4
() B, B T O
ot 45 N RbHE TSR Vacuum hardening steel grade
FHRR . Rk 3
A o FWERBE i L
g VIR, HUEIBRME \”“ ZAAPS s Pre-harden steel grade
= - CPM40 / [E e
T | : WL, RI o
VLR, At PRI REE R
i Bkt
2738] 2316
30 2311 ERF PVC vk -
& B T M 2 B R =Corrosion resistant grade
IRESR RS
25
ISONB. N3 N2 N1 NO
0 2000 4000 6000 8000 10000 12000 14000 16000

Mirror Finish grade (#) /8N H

X ARFRERMEBRRBROIMAPAETES, HRRRAT AT A B — SR U B8R R BRI RIE, F—NRFIZRHK - R B D AW GR35 5 FE k.
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= N ZZ M- RS RE R B 1 Groditz Steel - Recommendations for Die Casting

Characteristics and application

(BB R Bz R
RCHE IR, (RRITR, B, BRMESRY, ERTARES.

2343 VICTORY ESR _ . . . .
Standard grade in Europe, low segregation, high toughness, good thermal conductivity, save solution for large moulds.
2344 VICTORY ESR jt%&ﬂﬁ‘l‘lﬁﬁﬁ%m*q:: E%?ﬂﬂj%;ﬂﬁﬁg* I_ijﬂg{'l‘ftgjz ”J’LLEE?R%EU1:E/ <o

Standard grade in NA and ASIA, for thermal high loaded tools, for tools with higher wear resistance, for heat checking sensitive moulds.

EX8 VICTORY ESR
2343 Plus

2343 R RINFR, EALY 2343 BIFAUIIE. MeaRMUNMENE, MRENRS, ERTHAEMRE,

Improved 2343 but higher in toughness, crack resistance and hot-strength, super clean metallurgy, applicable to medium and large moulds.

EX1 VICTORY ESR

SERERVEERN, BENENIRIAER. BRAR. RERIIEHETAMMEE, ERTIEHER.
High performance hot work die steel with excellent resistance to thermal cracking, overall cracking, thermal wear and plastic deformation,
suitable for long life molds.

ERTIHESEARERX. REMEEEKX. REr-EfaznIt/\Ei1RE,

Small molds and inserts

2367 VICTORY ESR ) . o . : "
For very thermal high loaded inserts, for moulds with highest wear senility, for extremely heat checking sensitive moulds.
N=]| B FH
GPM58 VICTORY Esr| ERTHEEEAHER. REMELERN EIEERE, FASEa, | | |
For small moulds and inserts with requirements of high temperature load resistance and high wear resistance, zinc alloy molds.

- s s 2343 VICTORY ESR
>6,000T —(FEHIEE (iR, Bife, HEIEES) EX8 VICTORY ESR
Over 6,000T Giga casting mold (Rear body, front cabin, battery tray, etc.) EX1 VICTORY ESR
2,500-4,500T (EFRGHEMGF (REE, IR, GREXR, S5 BIKERE) 2343 VICTORY ESR
2,500-4,500T traditional structural components mold(shock tower, longitudinal beam, instrument panel bracket, electric drive housing, EX8 VICTORY ESR
etc.) EX1 VICTORY ESR

== A 2344 VICTORY ESR
<2,500T q’ﬁ:ﬁﬁ (n"'ﬁxn, EEHLJ'U ) EX8 VICTORY ESR
Medium mold within 2500T(Gear box, motor housing, etc.) EX1 VICTORY ESR
_ 2344 VICTORY ESR

NBUEE R iERR EX1 VICTORY ESR

2367 VICTORY ESR
GPM58 VICTORY ESR
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3250 N Arlingten Heights Road

Suite 101

m Adlingron Helghts, IL 680004

-_— |- 8472790001
Maorth American Die Casting Association F:847.279.0002

wyaw.diecasting.org
nadca@diecasting.org
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January 4th, 2021 October 3, 2023
Tom Bell
Groditz Steel North America
A subsidiary of Schimedewerke Griiditz GmbH
21660 W. Ficld Parkway
Deer Park. 1160010

Tom Bell
GMH Group

Groditz Forgings & ETE
21660 W. Field Parkway
Deer Park, 1160010

Dear Tom,

L. . This letter is in regards to the i of Graditz - SWG 2343 VICTORY ESE.
This letter is in regards to the two Specimens SWG EX1+EX55 VICTORY ESR and SWG 2344 VICTORY ESR, that (Grade D) H13 that was submitted for approval to the NADCA #207-2022 “Special Quality Die Steel &
were submitted for approval to the NADCA 229-2018 “Special Quality Die Steel & Heat Treatment Acceptance Heat Treatment Acceptance Criteria for Die Casting Dies™.

Criteria for Dic Casting Dies™. Schmi ke Groditz GmbH submitted 1 to be tested to the NADCA #207-2022 Standard.
Schmiedewerke Griditz GmbH. Germany submuitted 2 specimens to be tested to the NADCA 229-2018 Standard. 1) Type H11-2343 (Grade D) Din 1.2343 ESRE. Material
1) Premium Class C - SWG EX1 VICTORY ESR !

Premium Class C — SWG EX55 VICTORY ESRE : tutmg:mllsm ul?;-]dmltﬂmenﬂaln, lgdhmﬁmli?d, Glendale Haights, Ilinois 60139
Case Western Resarve versity. These results attached to document.
2) Premium Class B - SWG 2344 VICTORY ESR =

A summary follows.
The testing results were completed by Element labs. 194 Internationale Bhvd, Glendale Heights. Illinois 60139 and Case
Western Reserve University.

Schmiedewerke Groditz — 2343 VICTORY ESR. Din 1.2343
ASTM E45 - Microcleanhness — Acceptable

A summary follows:
SWG EX1 VICTORY ESR Premium Class C
SWG EXS55 VICTORY ESR Premium Class C

Microcleanhness — Pass

ASTM Grain size - 9.5

Banding — Pass

Charpy Values — 24, 22, 24 - Pass
Fatigue Test (CWRU) — Pass
Overall Evaluation - Pass

SWG 2344 VICTORY ESR Premium Class B

Microcleanliness — Pass

ASTM Grain size — 7.5

Banding — Pass

Charpy Values — 17,18,18 - Pass
Fatigue Test (CWRU) - Pass
Overall Evaluation - Pass

Regards,

ﬁl Pcamcalisd

Paul Brancaleon,
Director of Research, Education and Techmology
North American Die Casting Association

B4 # 4 X T EX1ESR X # 4k %
NADCA229-2018 4z £ #t 47 ] &,
SWGEXTVICTORY ESR A €%
L . S

ASTM 4z 4 & &-9.5

R AGA7 - 2

oot & 15-24,22,24-iF it

& % oK (CWRU)- i it

¥ R f5-E i

ASTM E112 Micro examination Grain size — 9.5 Acceptable
Charpy Values — at 76 °F, 15, 15, 13 — Average of 14.3 - Pass

ASTM E3-11 (17) — Banding — A bl A

ASTM E18-22 Hardness Test - Pass

Fatigue Test (CWRU) — Pass

Case Western Reserve University will provide a graph of results upon request.

If you have additional questions, Please leof me know.

Yl B weclond
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Schmiedewerke Groditz — Die Casting Application
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Guangdong GP Tooling Technology Co., Ltd.

i 1%: +86 755 28070708 Tel : +86 755 28070708 / Fax:+86 75528070718
HR48: jbd.sgp@groeditz-partner.com Email : jdb.sgp@groeditz-partner.com

{5 E: +86 755 28070718 Address : Within Yongchangxing Industrial Park , no 381,
ik YT EZXWH4TEREAH 381 5  Nanhuan Road, Shajing Street , Bao'an District, Shenzhen,
RN T X A Guangdong Province, China .

WL EFRER A RAR (WIL53# )  Zhejiang GP Tooling Technology Co., Ltd.

Fi: +86 574 88128168 Tel : +86 574 88128168

R %A zi.sep@groeditz-partner.com Email : zj.sgp@groeditz-partner.com

fEhE: WA THTEBMNERRENAN Address : Xiao Bai Village, Dong Wu Town , Yinzhou
District, Ningbo City, Zhejiang Province, China

N " = Shand GP Tooling Technology Co., Ltd.
WARTFEAEARSARAE (WRDH ) Tefl'n+§2%32 85?;01256;C ;10 (I:f(})’bil(:a :+86 13927781601
FH1%: +86 532 85202262 / 13927781601 ' '

Email :qd. itz- .
H]Bfﬁ: qd.sgp@groeditz-partner.com mal qd sgp@groedltz partner.com

) S e Bt Address : Within 160 Xihuan Outer Road, Jiaoxi street
%}%ﬁ[\l}%;fj Eiﬁﬂﬁ?}l‘[ﬁﬂ&@ﬁfﬁj}?&h office , Jiaozhou City, Qingdao City, Shandong Province,

China.

: jdb.spg@groeditz-partner.com : www.Groeditz-partner.com

: 18939801904
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