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T5 HyTec Probe Advantages

The T5 HyTec Hybrid probe includes VM Products wide bandwidth ferritic bobbin coil
set along with a T5 HyTec colil set.

The T5 HyTec coil set attaches to the instrument the same as a differential bobbin
probe. This consists of an overlapping array of coils which is optimized for crack
detection and which suppresses signals from fully circumferential objects.

e An array with the speed and simplicity of a differential bobbin probe.

e Full circumferential coverage, no dead spots.

e Detects axial cracks.

e Detects circumferential cracks.

e Detects pitting, not as well as the bobbin coils but allows sizing of ID pits more
accurately.

e Suppresses tube sheet expansion.

e Suppresses tube supports.

e Suppresses fin noise, both external and internal.

e Suppresses signals from landed areas and transitions.
e Suppresses tube pilger noise.

e Suppresses dent signals.

e Suppresses 360 degree grooves and 4 x 20% flat bottom holes on ASME

standard.
T5 HyTec Industries Manufactured by VM Products, Inc.
Phone: 800 488-2884, Fax: 623-386-7899 Phone: 253-841-2939, Fax 253-841-3016
11384 Morningside Dr., Goodyear, AZ 85338 11208 62™ Ave. E., Puyallup, WA 98373

www.best-test.com www.vmproducts.net
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The T5 HyTec Hybrid probe is intended to provide a conventional bobbin test with the
additional capability of the circumferential crack detection and suppression of non-
defect signals.

T5 HyTec Hybrid Probe Setup

The T5 HyTec coils are arrayed around the probe covering 90 degree sectors and
overlapping to eliminate any dead zones. Typical signals from a 60% pit are shown in
the following diagram:
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e Between 0 and 90 degrees and between 180 and 270 degrees an absolute type
signal will be generated in one direction as the coil passes directly under the pit.

e Between 90 and 180 degrees and between 270 and 360 degrees an absolute
type signal in the opposite direction will be generated as the opposing coil
passes directly under the pit.

e AtO0, 90, 180 and 270 degrees, the overlapping coils produce a differential type
signal.

Due to the subtraction of one coil set from the other, signals of exactly 180 degree
extent or 360 degree extent are suppressed. This provides suppression of expansions,
transitions, support plates, fins, dents, etc.
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This also suppresses the 4 20% flat bottom holes and the OD groove of the ASME
standard and the signal from a 360 degree crack which has no axial component. To
account for this, the T5 HyTec coils may also be operated in an absolute mode with a
remote reference probe (or autobalance) in the same way as a bobbin probe.

The following picture illustrates the MIZ-27ET setup for testing 5/8” OD x 0.065” wall

thickness, 304 stainless using a .480 T5 HyTec Hybrid probe with a second probe as
remote reference:

Io

SAVE TO Config#: 19 Naome: 065 S5 PR 480
RECALL Config#: 19 Name: 065 S5 PR 480
Current Config#: 19 Name: 065 S5 PR 480
Samples per sec — 1684 Max: 2000
Probe—1 Probe—2
Freg |Drive|Ch Tupe Gain|Ch Type Gain
68kH=z |10.0v| 1 Df_a 58dB| Z Ab_a S db
34kH=z |10.0v| 3 DF_a &58dB| 4 Ab_a 58dB
68kH=z [10.0v| 5 DfF_d 58dB| &6 Ab_d 58dB
34kH=z [10.0v| 7 DF_d 58dB| 8 Ab_d 58dB
Driver Pickup Gain F1: xZ ¢ 6dB?
FZ:i x2 ¢ 6dB)>
F3: x2 ¢ 6dB)>
F4: xZ ¢ 6dB>
CHANNEL S
1 z 3 4 5 =) 7 8
NULL—1: 1 2 3 kS s ) 7 8
NULL-2Z: - - — - - - - .
STRIFP CHART SCROLL: 40 pixels/sec

LENGTH:

Date: 09:36:40 02 SEP 09
Date: 09:36:40 02 SEP 039
Date: Modified

60 secs

ZETEC
MIZ—27

14:09:05
11 SEFP 09

CONFIG

B RETURN

The bobbin coils are attached to Df_a & Ad_a and the T5 HyTec coils to Df_d & Ab_d.
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The following pictures illustrate some of the signals from an ASME standard. Note that
the coil spacing between the bobbin and T5 HyTec coils is the same as the spacing
between the holes of the standard, so that, for example, a window will show the 80% flat

bottom hole with the bobbin at the same time as the 100% through wall hole with the
T5 HyTec coils:

TV 508 | 5V 521 | 1 BBkHz xyb8 »6.00 RV P| 3 34kHz xy34 x340 RV P|[[SIEAW S |

ZETEC
MIZ-27

MODIFIED

: : : 2 H ] : . . 13:143:52

5 6OkHz xy0.6 x0.60 RV P| 7 34kHz xy0.7 x0.71 RV P| 11 sep o9
[bp | 2bp | 3op [4bp | Sbp [Gop | 7 | 8 ] [CFC: 19 085 SS PR 480 MATHIX 1684 S/5

Freq |Drv |Prb1 Prb 2
[ [xe GGkHz [10.0[1Da | 2 Aa
34kHz |10.0 | 3Da |4 Aa

B8kHz [10.0 | [5Dd | 6 Ad
70d J&Ad

ID:00 ROW:001 cOL:001 LG:I [34kHz [10.0

Channels 1 & 3 show the bobbin signal from the 80% flat bottom hole and channels 5 &
7 show the through wall hole passing directly under one of the T5 HyTec coils.
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The following picture shows the same through wall hole passing directly under an area

where the coils overlap:

1V s3.9

1 B6kHz xy6.6 x6.80 RVP| 3 34kHz xy34 x340 RVP

EGEAW S |

ZETEC

MIZ-27

14:04:17
11 SEP 09

: : : : : MODIFIED
£ . . . 13:43:52

5 68kHz xy06 x060 RV P| 7 34kHz =xy0.7 ®0.71 RV P| 11 sep o9

CFG: 19 085 S5 PR 480 MATRIX 1684 5/5
',:f :J: 3op |aop [ oo Jewp] 7 16 ] Freq | Drv [Pb1_Prb 2

B8kHz |10.0[1Da | Z Aa

34kHz [10.0 | 3Da ] 4 Aa

BkHz [10.0L5Dd | 6 Ad
ID:00 ROW:001 COL:001 LG:I [34kHz |100]|70Dd J&ad

The following picture illustrates the bobbin passing under the 20% flat bottom hole as
the T5 HyTec passes under the 40% flat bottom hole:

1V 588 | 5V s21 | 1 BBkHz xy6.0 x6.80 RV P]| 3 34kHz xy3d x3.40 RV P|ISUGIAW S |

ZETEC
MIZ-27

!
1@

. NMULL—1 |

K]
MULL -2

MODIFIED
13:43:52

5 EBBkHz xy06 =060 RVFP

7 34kHz =y0.7 X071 BV P| 11 seP os

CFG: 19 065 55 PR 480 MATRIX 1684 S/5
;:r 2:; pfeofcolael 7 15 | Freq |Drv [Prb1 Prb 2

68kHz [10.0[1Da | 2 Aa

34kHz [10.0 | 3Da 4 Aa

B8kHz [10.0 L5Dd | 6 Ad
ID:00 ROW:001 COL:001 LG:I [34kHz [100|70d |8 Ad
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The following picture illustrates the suppression of the OD groove on the standard. The
window has been opened enough to show both bobbin and T5 HyTec coils within the
window. The very small signal on the T5 HyTec channel is from a very small volume,

40% edm circ notch:

1V s3.9

SV

2.1

1 6BkHz xy6.6 x680 RV P[] 3 34kHz xy34 x340 RVP

CUR3Z EH 5

ZETEC
MIZ=27

MODIFIED
- . : - T . - - : 13:43:52
5 E8kHz xy0B6 xD.60 RV P| 7 34kHz xy0.7 X071 RVP| 11 sEP 0%
Thp | 2bp [ 3bp [ 4bp [ She [6op [ 7 8 CFG: 19 065 55 PR 480 MATRIX 1684 5/5
M1 I| M2 l [ I ] '] Freq |Drv |[Prb1 Prb 2
BkHz [10.0 1 Da | 2 Aa
34kHz [10.0 | 3Da |4 Aa
BkHz [10.0 L 5Dd | 6 Ad
ID:00 ROW:001 COL:001 LG:I [34kHz [10.0|70Dd J&aAd

'HARDWARE

_ CONFIG

CUR: 3363 WND; 282

Note that the 20% flat bottom holes signal is visible on the T5 HyTec in these pictures.
This is because this particular standard was machined with only two 20% holes so that
they could be seen by the T5 HyTec coils in order to set up the cal curve:

5V

s2.1

10
. MULL=1

e =
MNULL=Z |

MODIFIED
; ' - . ' ' : ' : 13143152
5 BOkHz x=y06 %060 RV P| 7 34kHz =y0.7 x0.71 RVP| 14 ser oo
1hp [ 2bp [ 30op [4bp [Sbp [6bp | 7 | & || CFG:19 065 55 PR 480 MATRIX 1664 5/5
Mlp M; e b [sep oo | I Freq [Drv [Pth1 Prb 2
68kHz [10.0[1Da | 2 Aa
34kHz [10.0 | 3Da | 4 Aa
68kHz [10.0[5Dd [6Ad
ID:00 ROW:001 CoL:001 LG:I [34kHz [100]7Dd J8Ad

CUR: 5557 WND: 439




