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GREENLEAF'S XSYTIN®-1 — PHASE-TOUGHENED CERAMIC INSERTS
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What Are Phase-Toughened Ceramics?
Phase-toughened ceramics are ceramic-composite cutting tools offering almost twice the strength of

« XSYTIN®-1 s engineered to provide ultra-high strength and wear resistance
for demanding, high-force cuts.

- Applied at extreme feed rates, XSYTIN®-1 has the ability to greatly enhance productivity
while providing predictable performance.

- With a wide operating range, XSYTIN®-1 elevates productivity in more materials
than any other ceramic cutting tool on the market today.

Comparable Strength Ceramic vs. Carbide Turning

other commercial ceramic-composite cutting tools. Greenleaf offers XSYTIN®-1 — the first of its kind.
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Phase-Toughened vs. Traditional Ceramics  Tool Life vs. Feed Rate
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The increased strength of XSYTIN®-1 allows much higher feed rates.

OIL & GAS

Refine your oil & gas machining.

Explore unparalleled depths of productivity
» with the versatile XSYTIN®-1
arevolutionary phase-toughened
ceramic insert grade.

Proven Performance

Stellite 6 Overlay Turning (60-62 R Inconel 625 Clad Milling
Competitor e Competitor = , Ale——
Carbide: C(NMM-544 ((NMM-160616) GﬁjS (RNGN-120700) Carbide: Twin Bore Tool ”XSYEEME{’}TNGLAS (RNGN-120700)
Speed: 50 SFM (15 m/min) | Speed: 820 SFM (250 m/min) Speed: 197 SFM (60 m/min) | Speed: 2700 SFM (823 m/min)
Feed: 0.006"/rev (0,15 mm/rev) | Feed: 0.010”/rev (0,25 mm/rev) Feed: 0.008"/tooth (0,20mm/tooth)  Feed: 0.007”/tooth (0,78 mm/tooth)
DOC: 0.028" (0,71 mm) | DOC: 0.047” (1,19 mm) DOC: 0.040-0.060" (7,00-1,50 mm) | DOC: 0.050-0.060" (7,30-1,50 mm)
Cycle Time (min.) Cycle Time (min.)
Greenleaf Greenleaf
Competitor Competitor
0 50 100 150 200 250 300 350 400 0 S0 100 150 200
Cycle time reduction from 6 hours to 6 minutes! Cydle time reduction from 3 hours to 2 minutes & 24 seconds — a 99% reduction!

XSYTIN®-1 starting speeds and feeds for turning and milling

Speed (SFM) 200 300 400 500 600 700 800 900 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 TyrningFeed Milling Feed
(m/min) 61 91 122 152 183 213 244 274 305 366 427 488 549 610 671 732 792 853 914 975 1036 1097 (hy) (hy)
_

0.006-0.009" 0.010-0.014"
0,15-0,23mm 0,25-0,36mm

_—_— " "
f 0.006 - 0.009 0.006 - 0.009
Stainless Steel 45 HR. (400 SERIES) -- 0,15-0,23mm 0,15-0,23mm
A 0.013-0.015" 0.006 - 0.009"

M 17-4 PH Stainless . 20231
———— 0.35-036m | BCAR B

0.007-0.012" 0.008-0.012"
0,18-0,30mm 0,20-0,30mm
0.004-0.007" .0.003-0.008"
0,10-0,18mm 0,08-0,20mm

0.008-0.012" 0.003 - 0.006"

S Inconel 625 0,20-0,30mm 0,08-0,75mm

Starting Speed Recommendations ~ General Recommendations: Combine lower feed-rate recommendations with lower cutting-speed recommendations. When experiencing rapid crater wear on the rake
(‘} face, reduce cutting speed. When experiencing rapid flank wear, increase feed rate. An increase in feed rate can reduce notching in certain applications. A-hone and T1A are
Tuming  Miling the most common edge preps for XSYTIN®-1 turning. Use T1A for most milling applications. Utilize programming techniques outlined in the Greenleaf Ceramic Productivity
Manual for maximum tool life.
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AUTOMOTIVE

Kick your automotive machining into overdrive.

Accelerate your performance
with the high temperature and
abrasion resistance of XSYTIN®-1
a revolutionary phase-toughened
ceramic insert grade.

Proven Performance

cal M|II|ng (Compacted Graphite Iron)

Class 30 Gray Iron Turning (0 HRo

Competitor
Carbide: WNMG-433 (WNMG-080412)

Competitor = —
Carbide | XSYTIN®-1: SPGN-433 (SPGN-120412)

Speed: 500 SFM (752 m/min) @mﬁ#mmm) Speed: 1078 SFM (329 m/min)
Feed: 0.006"/tooth (0,75 mm/tooth) ~Feﬁﬁ®5ﬂtooth (0,22 mm/tooth) Feed: 0.0078"/rev (0,20 mm/rev) ~Fe&FU Uﬂlxﬁ‘reVYD 20 mm/rev)
DOC: 0.050-0.250" (1,27-6,35 mm) iBﬂf‘ﬁ%)S()—O—Z—SO" (1,27-6,35 mm)

DOC: 0.060" (7,50 mm) | DOC: 0.060” (1,50 mm)

Cycle Time (min.)
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Competitor Greenleaf

Greatly increased productivity and tool life with XSYTIN®-1! 150 parts per edge vs. 40 parts per edge with competitor!

XSYTIN®-1 starting speeds and feeds for turning and milling

Speed (SFM) 200 300 400 500 600 700 800 900 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 TurningFeed Milling Feed
(m/min) 61 91 122 152 183 213 244 274 305 366 427 488 549 610 671 732 792 853 914 975 1036 1097 (hm) (hm)

0.006 -0.009" 0.010-0.014"
0,15-0,23mm 0,25-0,36mm
0.007-0.012" 0.008-0.012"
0,18-0,30mm 0,20-0,30mm

0.004-0.007" 0.003 - 0.008"
0,10-0,18mm 0,08-0,20mm

0.003-0.006" 0.003-0.004"
0,08-0,15mm 0,08-0,10mm

Starting Speed Recommendations  General Recommendations: Combine lower feed-rate recommendations with lower cutting-speed recommendations. When experiencing rapid crater wear on the rake
face, reduce cutting speed. When experiencing rapid flank wear, increase feed rate. An increase in feed rate can reduce notching in certain applications. A-hone and T1A are
the most common edge preps for XSYTIN®-1 turning. Use T1A for most milling applications. Utilize programming techniques outlined in the Greenleaf Ceramic Productivity

Turning -~ Milling Manual for maximum tool life.

AEROSPACE

Take your aerospace machining to new heights.

Elevate your productivity
and experience outstanding predictability
with XSYTIN®-1, a revolutionary phase-toughened
ceramic insert grade.

Proven Performance

Inconel 718 Rough/Semi-Finish (forging scale) Rene 88 Rough Turning (~30HR9

Competitor Competitor

(arbide: SNMG-643 (SNMG-190612) mﬁ45ﬂﬁN 120700) SiAION: RNGN-45 (RNGN-120700)

Speed: 90 SFM (27 m/min) gﬁﬁm{zﬁm/mm) Speed: 650 SFM (798 m/min) :Sﬁm%%n/mm)

Feed: 0.015"/rev (0,38 mm/rev) | Feed: 0. .015”/rev (0,38 mm/rev) Feed: 0.007"/rev (0,78 mm/rev) | Feed: 0.0144”/rev (0,36 mm/rev)
DOC: 0.172" (4,37 mm) 5906#190"—42—54 mm) DOC: 0.050” (1,27 mm) %0@0801(2 00 mm)

Cycle Time (min.) Cycle Time (min.)

Greenleaf Greenleaf

Competitor Competitor

0 10 20 30 40 50 0 1 2 3 4 5

Cyde time reduction of 42 minutes in Inconel 718 forging scale. Productivity elevated! 60% reduction in cycle time and 1.5 times the tool life!

XSYTIN®-1 starting speeds and feeds for turning and milling

Speed (SFM) 200 300 400 500 600 700 800 900 1000 1200 1400 1600 1800 2000 200 2400 2600 2800 3000 3200 3400 3600 TurmingFeed Milling Feed

(m/min) 61 91 122 152 183 213 244 274 305 366 427 488 549 610 671 732 792 853 914 975 1036 1097 (hm) (hm)

I 1 1 1 1 0.008-0.012" 0003-0.006"

Inconel 625 ] 0,20-0,30mm MO EORLT

I I I I I PRVAYIEEN  0.003-0005"

Inconel 718 ] 0,18-033mm MO EORE

Inconel 718+ —— LIRT o o

PRTRONYAN  0.003-0.005"

S IN100 ] 070-0,5mm  |ROZINETY

PLRONY  0.003-0.005"

Rene 104,130 ! ] 070-0.18mm  |ROTEONELT

PITRONTN  0.003-0.005"

Rene 41, 65, 88 010-023mm  |OENET

POYRCTINN  0.003-0.005"

Waspaloy PGS 0060 3nm

Starting Speed Recommendations  General Recommendations: Combine lower feed-rate recommendations with lower cutting-speed recommendations. When experiencing rapid crater wear on the rake

face, reduce cutting speed. When experiencing rapid flank wear, increase feed rate. An increase in feed rate can reduce notching in certain applications. A-hone and T1A are

Turnlng ﬁ% the most common edge preps for XSYTIN®-1 turning. Use T1A for most milling applications. Utilize programming techniques outlined in the Greenleaf Ceramic Productivity
Manual for maximum tool life.
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Energize your productivity and experience
outstanding predictability with XSYTIN®-1,
a revolutionary phase-toughened
ceramic insert grade.

Proven Performance

GREENLEAF'S XSYTIN®-1 — PHASE-TOUGHENED CERAMIC INSERTS

Rene 108 Milling
Competitor — | E—
Solid Carbide End Mill | XSYTIN®-1: SNGN-433 (SNGN-120412)
Speed: 64 SFM (19 m/min) | Speed: 2000 SFM (670 m/min)
Feed: 2.11PM (53 mm/min) | Feed: 46 IPM (1168 mm/min)
DOC: 0.060" (1,50 mm)

| DOC: 0.060" (7,50 mm)

Cycle Time (min.)

Greenleaf

Competitor

0 2 4 6 8 10

Cyde time reduction from 8.5 minutes to 22 seconds! 1,607 hours saved per year!

GTD-111 Milling (40-42 HRo)

Competitor £ i
SIAION: RNGN-45 (RNGN-120700) NGN-45 (RNGN-120700)
Speed: 1590 SFM (485 m/min) | Speed: 1590 SFM (485 m/min)
Feed: 24.3 IPM (617 mm/min) | Feed: 45 IPM (1743 mm/min)
DOC:0.100” (2,50 mm)

[ DOC: 0.100” (2,50 mm)

Cycle Time (min.)

Greenleaf

Competitor

0 10 20 30 40

45% reduction in cycle time with better tool life!
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VERSATILITY

Take ceramics into uncharted territory.

Machine more materials

than any other ceramic

with the versatile XSYTIN®-1,

a revolutionary phase-toughened
ceramic insert grade.

Proven Performance

Manganese Steel Milling

Nodular Iron Turning (2 gy

Competitor E nleaf® Competitor = anleaf®
SIAION: SNGN-644 (SNGN-190616) | XSYTINS-1: SNGN-644 (SNGN-190616) SIAION: CCDH-51.5 (C-CDH-51.5) | XSYTIN®-1: CCDH-51.5 (C-CDH-51.5)
Speed: 520 SFM (758 m/min) | Speed: 520 SFM (158 m/min) Speed: 200 SFM (67 m/min) | Speed: 400 SFM (122 m/min)
Feed: 0.010"/tooth (0,25 mm/tooth)  Feed: 0.018"/tooth (0,46 mm/tooth) Feed: 0.010"/rev (0,25 mm/rev) | Feed: 0.020"/rev (0,5Tmm/rev)
DOC: 0.150" (3,87 mm) | DOC: 0.250” (6,35 mm) DOC: 0.500 (12,70 mm) | DOC: 0.500” (72,70 mm)

XSYTIN®-1 starting speeds and feeds for turning and milling

Speed (SFM) 200 300 400 500 600 700 800 900 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 TurningFeed MillingFeed
(m/min) 61 91 12 152 183 213 244 24 305 366 427 488 549 610 671 732 792 853 914 975 1036 1097 (hm) (hm)

0.006 - 0.009" 0.010-.0014"
0,15-0,23mm 0,25-0,36mm
0.006-0.009" 0.006-0.009"
0,15-0,23mm 0,15-0,23mm

0.013-0.015" 0.006-0.009"
0,33-0,38mm 0,15-0,23mm

Stainless Steel 45 HR (400 SERIES)
M 17-4 PH Stainless

1 1 1 " y
[YTCRTIEA  0.003-0.006
Inconel 625 [ ] 020-0,30mm  [EEIRLTY

(YO RONIE  0.003-0.005"
Inconel 718 [ ] 018-033mm [N EURET]

POITTO  0.003-0.005"
Inconel 718+ I::::§::::I 010-0,75mm [ ENE

OV 0.003-0005"
S IN100 ] 010-0,75mm  |ERIRET]

POYIY T 0003-0005"
Rene 104,130 [ J 010-0,78mm  [ROTENERTS
PO 0003-0005"
teneltizGa/88 PXTMOS I 0,05-0,13mm
PTG  0003-0005"
Waspaloy PAE L 005-0,13mm

Starting Speed Recommendations  General Recommendations: Combine lower feed-rate recommendations with lower cutting-speed recommendations. When experiencing rapid crater wear on the rake
face, reduce cutting speed. When experiencing rapid flank wear, increase feed rate. An increase in feed rate can reduce notching in certain applications. A-hone and T1A are
the most common edge preps for XSYTIN®-1 turning. Use T1A for most milling applications. Utilize programming techniques outlined in the Greenleaf Ceramic Productivity

Turning Milling Manual for maximum tool life.

Cycle Time (min.)

Greenleaf

Competitor

2X tool life with a ~50% reduction in cycle time!

Cycle Time (min.)

Greenleaf

Competitor

0 100 200 300 400 500 600

4X MRR increase ~424-minute cycle time reduction (75%)!

P20 Milling (30-32HRo)

Competitor —
Carbide: Square = ESYTIN“;l Square
Speed: 340 SFM (104 m/min) | Speed: 600 SFM (183 m/min)
Feed: 0.0086"/tooth (0,22 mm/tooth) | Feed: 0.013"/tooth (0,33 mm/tooth)
DOC: 0.375" (9,53 mm)

| DOC: 0.375” (9,53 mm)

Cycle Time (hours)

Greenleaf

Competitor

0 5 10 15

2X parts per edge at 265% increase in productivity!

410 Stainless Steel Turning 35-42HR)

Competitor E i
Carbide: SNMG-643 (SNMG-190612) | XSYTIN®-1: RNGN-45 (RNGN-120700)
Speed: 217 SFM (66 m/min) | Speed: 600 SFM (183 m/min)
Feed: 0.010"/rev (0,25 mm/rev) | Feed: 0.014"/rev (0,36 mm/rev)
DOC: 0.050" (1,27 mm)

| DOC: 0.050” (7,27 mm)

Cycle Time (min.)

Greenleaf |

Competitor

75% reduction in cycle time with minimal insert wear!




Speed (SFM)

XSYTIN®-1 starting speeds and feeds for turning and milling
22832328 E8ES8SS88E8SS8S8SEEEE Tuming Miling
5 N2 INSEISICSERRESIBEE () (h

(m/min)

17-4 PH Stainless

Inconel 625
Inconel 718
Inconel 718+
S 0o

Rene 104,130
Rene 41, 65, 88
Waspaloy

Speed (SFM)
(m/min)

Stainless Steel 45 HR (400 SERIES)

[0—

[ [ T 1 |
imelll

0.006-0.009" WOXENONIEES
0,15-0,23mm WIFEREL ]

(VENVERE 0.006-0.009"
0,15-0,23mm QONERPE ]

0.013-0.015" RGEOXIER
0,33-0,38mm WINERVE 1]

0.007-0.012" RUOEROXIPA
0,18-0,30mm WRIEIEulul

0.004-0.007" WOXEENIIERE
0,10-0,78mm QOXLERIT]
0.008-0.012" WOXEEONIIHE
0,20-0,30mm QOXEINEGT]
0.007-0.013" RIXEEOXVIES
0,18-0,33mm QOXLEIRENI]
0.004-0.006" WOXIEENONIIEE
0,10-0,75mm WNEINEulu]
0.004-0.006" RIXIEROXIIES
0,10-0,75mm WXLENEN ]
0.004 - 0.007" RUKNEEXI[IES
0,10-0,18mm WA EINE ]
0.004-0.009" RIXIEENNVIEE
0,10-0,23mm QOXEEINEGIT]

0.006-0.011" VNERXNIIES
0,15 - 0,28mm WXEEINElulu]

0.003 - 0.006” VNERKNIIZS
0,08-0,75mm WAEEINulu]

61 200

91 300
122 400
152 500
183 600
213 700
244 800
305 1000
366 1200
427 1400
488 1600
549 1800
610 2000
671 2200
732 2400
792 2600
853 2800
914 3000
975 3200
1036 3400

274900
1097 3600

Starting Speed Recommendations  General Recommendations: Combine lower feed-rate recommendations with lower cutting-speed recommendations. When experiencing rapid crater wear on the rake

Turning  Milling
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face, reduce cutting speed. When experiencing rapid flank wear, increase feed rate. An increase in feed rate can reduce notching in certain applications. A-hone and T1A are
the most common edge preps for XSYTIN®-1 turning. Use T1A for most milling applications. Utilize programming techniques outlined in the Greenleaf Ceramic Productivity
Manual for maximum tool life.
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