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v internal and user-defined
Mixed usages
Flight duration and weight
matrices random to simulate
flight profiles and different
operations
Randomized flights and
stresses
Spectrum editing options
User-defined spectra

v' Afgrow format
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Single-Engine Unpressurized Usage Basic Flight
Instruction
Single-Engine Unpressurized Usage Personal Usage
Single-Engine Unpressurized Usage Executive Usage
Single-Engine Unpressurized Usage Aerobatic Usage
Twin-Engine Unpressurized Usage Basic Flight
Instruction
Twin-Engine Unpressurized Usage General
Pressurized Usage
Agricultural/Special Usage

User defined

Mix of weighted usages allowed 4
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Gust Spectra
For Single-Engine Unpressurized Operations

. 1 Including Basic Instruction, Personal, Executive, and Acrobatic Usage
From the Fl'gure, make a .
sweep reading the a /a ;¢ 057 1}
(+), Positive values of gust

load factor ratio.
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i3 | Tabulated Spectra
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From the Figure read the
values of cumulative
occurrence of gust per
nautical mile at a specific
gust load factor.
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From the Figure read the an/
a, r (-), Negative values of 0s
gust load factor ratio at a
positive gust load factor.
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Frequency per nautical mile
(no accumulation) - difference
between two successive values
of cumulative ocurrence of
gust

| 0.57-0.18=0.39 |

Number of gust cycles
accumulated per hour,
(Frequency per nautical mile) x
(Design Cruise Speed (Vc)).

v

|| 0.39 x (165Kts) = 64.5 (n, Damage rule)

100

—J.0ad Spectrum Generation

Gust Spectra

For Single-Engine Unpressurized Operations
Including Basic Instruction, Personal, Executive, and Acrobatic Usage
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Gust Spectra
For Single-Engine Unpressurized Operations

Ayprr = +2.155 i frctadimg-BastctrstroctiorPersonal, Executive, and Acrobatic Usage
100 Z
. 0.57 i
Stress increment due to the SEESEESS e Ees
S 1| See Table A1-1 for
gus'[S (an) [gE r | Tabulated Spectra
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Stress [KSI]

- Loading Example

Load Pairs

Taxi load can be excluded from the analysis.

Randomize taxi loads and split half before the flight and half after the flight,
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File  Documentation

Usage Spectra

[7] Load Spectrum: Se I ect Browse... T F 1.0
usages S Define spectrum

Load Usages: Usage Spectra

Aircraft Usage | TWIN_ENGINE_UNPRESS_GENERAL_USAGE - Sta n d a rd C eVi ati O n

Percent of Total Usage: 1.0 [*] Exceedance COV 12.0 I

Design Maneuver Load Factor High: 36 One G Stress (psi): 5500
De 5 i g n Design Gust Load Factor High: 42 Average Velocity (Vno/Vmo(Knots)): 200
. . Design Maneuver Load Factor Low: 14 Number of Flight Times: 1
I I m I t I Oa d Design Gust Load Factor Low: 22 Number of Velocities: 7
f r Ground Stress (psi): -500 [F] Load Matrices
actors

== Define 1g stress,
V¢, & matrix size

[ Right Variation

10

07/10/2015-V4.0.7




NuSS’*
Sustainment
Solutions

Flight Duration & Weight
Matrices

YUTSA

N\
TEXTRON AVIATION

. . I SMART - Small {* gy : ﬂ
0 Velocity matrix scales e ocome] [ B
T Usage Spé Fit. Time(hrs) % of Fits. %Vnoor %Vmo %\Vnoor $Vima %Vino or %Vimo %Vio or %Vimo %Vno or %Vima %Vio o %Vimo %Vno or %Vima %Vio or $6Vima %Vno or %Vimo %o or %Vima %Vno or SVimo Vo o %Vimo
Occu rrences ) ﬁ 0.574 0.578 0.652 0.787 0.796 08 0.81 0.82 083 0.84 0.85
083 05 0.00 0.00 0.04 0.00 0.00 096 0.00 0.00 0.00 0.00 0.00 0.00
D WEIght matrlx Scales 1g [ Load Specind 1.08 05 0092 0015 000 0185 0708  0.00 0.00 0.00 0.00 0.00 0.00 0.00
stresses | Adjusts occurrences
O Can also use matrix to scale Load Usages:
on 1g stress directly —
0 Can use matrix to define
D Mi55|on mlxes Hi’g::;::;::'y:g;‘s. %Max. Wt. %Max. Wt. %Max. Wt. %Max. Wt. %Max. Wt. %“Max. Wt. %Max. Wt. %“Max. Wt. %“Max. Wt. %Max. Wt. %Max. Wt. %Max. Wt.
D Flight prOflleS 0.931 0.940 0.947 0.951 0.961 0.965 087 0.872 0.975 0.578 0.984 0.989
0 Multiple usages allowed
Adjusts stresses
0105/ 2008-v31 W [ Accept | [Weight Matrix Same as Velocity Matrix | [ SaveMatices | [ Cancel

11
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Mission Mix
% of Flight MTOW Cruise Speed
Mission  Mission Name flights  Duration (hr) (Ib) (Kts)
A Check ride 10% 0.2 5200 160
B High speed cruise| 20% 0.9 6800 180
C Max weight 30% 1.1 7000 175
D Max range 40% 3 6600 170
Flight Profile
12,000 7,000
/ |
10,000 @ - = & 5.750 / l
f Cruise \\ 6,500 / |
. 8,000
= = 6,250
s |2 2\ : /
'g 6,000 E V. -§ 6,000
= ¢': @) \ 5 /
2 4000 S ® = 5,750 4
/ ?V 5,500
2,000
“X\ 5,250
o0& & 5,000 x y r
0 20 40 60 80 100 120 140 0 5 10 15 20 25 30 35 40

Flight Time (min) CG Location (% MAC)

Or combination of both
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12000 Segment __ Weight KEAS % Duration
10000 / . e \ CLIMB 6838 121 0.046
g / \ CLIMB 6814 120 0.053
g oo f \ CRUISE 6755 147 0.251
2 4000 [ CRUISE 6664 148 0.251 \
\ CRUISE 6572 149 0.251 _\
0l b | DESCENT| 6502 180 0.125 o
Facht Dergtion mimutcs APPROACH 6466 102 0.023 Sort matrix in
ascending order
V. = 200 KEAS,||[MTOW = 6850 Ib for speed & weight

Average Weight During Flight, % Max Takeoff Weight

Flight % of
Time (hrs) Flights 0.944 0.949 0.959 0.973 0.986 0.995 0.998

2.133 1.0 0.023 0.125 0.251 0.251 0.251 0.053 0.046

Average Speed During Flight, % Design Velocity

Flight % of
Time (hrs) Flights 0.510 0.600 0605 0735 0.740 0.745 0.900

13

2.133 1.0 0.023 0.053 0.046 0.251 0.251 0.251 0.125
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== Defining Flight Matrices
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|«@ SMART - Small Aircraft Risk Technology

File  Documentation

Usage Spectra

[7] Load Spectrum:

Browse... T

Define 1g stress
—_— _— | g SUress,
o o : o : - L]
Vi, & matrix size
Load Usages: Usage Spectra
Aircraft Usage [TWlN_ENGINE_UNPRESS_GENERAL_USAGE v] [ Plot Exceedances ‘

Percent of Total Usage: 10 L Excecdance COV 2.0

Design Maneuver Load Factor High: 36 One G Stress (psi): 5500

Design Gust Load Factor High: 42 Average Velocity (Vno/Vmo(Knots)): 200

Design Maneuver Load Factor Low: 1.4 Number of Flight Times: 1

Design Gust Load Factor Low: 22 Number of Velocities: 7

Ground Stress (psi): 500 [7] Load Matrices

[ Right Variation

Deleted Usages

14
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[ L Matix &Jl

Flight Times vs. Velocity |
Fit. Time(hrs) % of Fits. %Vnoor %Vima %Vinoor %Vmo %Vno or %Vima %Vino or %Vima %Vino or %Vimo %Vina o %6Vimo %Vno or %Vma

0510 0.600 0.605 0.735 0.740 0.745 0.500 Defi n e Ve I OC i ty m atr i X

2133 1.0 0.023 0.053 0.046 0.251 0.251 0.251 0.125

Flight Times vs. Weight
Fit. Timefhrs) %of Fits. %Max. Wt. “Max. Wt. “Max. Wt. “Max. Wt. %Max. Wt. %Max. Wt. %Max. Wt.

0944 0949 0959 0973 098 0995 0998 Deflne Welg ht matrlx

2133 1.0 0.023 0.125 0.251 0.251 0.251 0.053 0.046

15

Accept ] [ Weight Matrix Same as Velocity Matrix ] [ Save Matrices ] [ Cancel
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0 Weight matrix uses weight as a proxy  c..nent[ 1gstess| Keas [% puration
to scale 1g stresses cumB | 5186 | 121 0.046
0 If 1g stresses are known can use CLIMB 5223 120 0.053
weight matrix to scale stresses CRUISE | =317 147 0.251 \
. CRUISE 5413 148 0.251 )
directly
CRUISE 5429 149 0.251
DESCENT 5434 180 0.125
APPROACH 5520 102 0.023

Max 1g Stress = 5600 psi

Average Weight During Flight, % Max Takeoff Weight

Flight % of <‘J/
Time (hrs) Flights | 0.926 0933 0949 0967 0969 0970  0.986

2.133 1.0 0.023 0.125 0.251 0.251 0.251 0.053 0.046

16
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Smart allows the user to load Afgrow spectra files (.sp3
and .sub). The GUI will read the “.sp3”

File Edit Format View e
10 MSpar_CWS_39_74
‘ Created: 2/26/2009
8 |
| | l\ |
6
|
4 )
o 4 :'“rd_mu H Jj = == 1= 0
g R ] ﬂ | MSpar_CWS_39_7401.5ub - Notepad BRI B =S =100
7] 2 File Edit Format View Help
L | i 1 320
1.12 1.02 15218
0 1.18 0.96 6790
1.23 0.91 5154
5 1.28 0.85 2863
1.34 0.80 1145
1.39 0.75 327
a4 4.65 4.39 2372
0 20000 40000 60000 80000 100000 120000 4.65 4.16 81
7.97 1.74 7
—— Stress Max —— Stress Min 8.92 0.72 7
9.87 -0.17 1 . Su b

17
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= |Jser Defined Spectrum

SEILeC;:Ft{ é&ﬁf{:'{%:&% : Stress multiplication factor
B to adjust spectrum stresses
Load Spectum: C\Users\c38006\DocumentsihurstiUTSA FMPACW-3\GCISG102_Grand_Canyon sp3 E Transfer Factor: ~ 0.95
Flight Hours for this Spectrum: 1000 Flight Hours per Flight: 1.0

| # of flight hours

# of flight hours
spectrum represents per flight

18
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